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ALTON 

INVERTED 

LIGHT 

IS COMPARABLE 
ONLY TO THE 

SUN 

IN 

BRILLIANCY 

WfiAT OTflf K LIGflT, 
GAS or ELECTRIC, GIVES 

3D0 CAUDLE POWER 

AT A COST OF 

m FEET Of BAS 

HOUR f 

DEIIVEiv; THE LIGHT 
WHERE YOU CAN 
USE IT 

FZRfECT IN COHSTRUr- 
TIOR andHOS' 







Complete for 

$1.50 



EVERY LIGHT GUARANTEED - -WRITE FOR ONE TODAY 

ALTON MFC. CO. 

Agents Wanted in Etery City 11 East, 22 d SLreet. N*w York« 



fVprisy, 

A tiN Tytrce 

TH£ fmm I NDUSUOAL PUGUSHEfiS OF kmKJ^, 

HENRY CAR.EY BAIRD & CO. 

ludu^trtHl Fiibll^hers, UooltsMlUirsftiid liiiporlflrSf 
filO Walnut Street, Philadelahia^ Pa«, U. S. A. 

A'p JJ'f nfjj'E of l*yfi.r ^{?(^? a?Jf/ 

H4 poJtfefty Jh kw-; ViifatffiiUr 

of ( VJtm/cat Techiioioffir and Geriet aJ Juiff /, 

lito .3 (+\ aCfJt!^lf.lQUCof liotiKxouJMit- 

nUnr<fif, M’hihiit, fre-filfifiy 

c/fT.: (T CnfaUtifue of ojt St emu 

ijitd the Stfjfim tJimine, M (ff^ixUterif, htcd *.»/ 

liiKih.f oa Sanitfirff Scietuv^ Goa Fitftniti rfr.; 

niher Pn^nb+jjiifv ifie tehole vot:tr- 

f?!j/ tnrty hrctnvhnf i:ieU:iwe tr> fhr Ayl-^u naif fret- 

mid fr^e a-f fimfriitt. flpjji/fjTif any imrt of Iht mirUt 
K'hn iriil fur»i.H7i hU uddresa. 

t^^Pfeasc State the Subjects In Which Interested. 



Bta.iuLir(I Technical Book^? 
fterAch.^CoUiiloeu, CetluldAe Pnxlucts nn<i Artilicla! Itnh- 
ber, Crmiiinai 11 ^ tliu Preparation of Cethtlote from ^Vnod 
and Straw; .ManuLH^^turo of Farchioeritj: Jllethfide Of Oli'. 
bilijtnji Sof^ufand Alrtdirtl^, and (jiiallf Acid; Pre5diK?tlon rif 
Vidco»$ and VlHrold. Nltro-Cf^nnEmteHi and CetJiilrrfia Eeten'. 
ArtiflcljU Silk, CftUulolf!, Itnhher SlllviTit'ntes, <bl-llul)bFr, 
and tW'tIg. IJy Dr» JcHn^pli Rerach. From the- Oei jpan, by 
Wimam T. Bnmnt. 41 »rn. S'rt.FlU 

Rraniit* ■■$ Pracllcat TreaKne -on DliitJlllntlon and llertifl- 
catlon of .Alcohol* lots llluBtrntlons. 3d I’^dltlOn* Hvo. 

f 4 .tK> 

Tl'miiit* The Metallic Alioya. Practical Ouldp for the 
M aniii f octn re of eiK klndn nl Alh ja, A nvalgaruH, .^nd Sol- 
ders. New, reTlaeti und enlarEed edUlm. IllnstrEded. 
«vo. 

Delle.~A Practical Tr^jali^eonthe Miinnfachtre of Perfnm' 
ary. llSae^rarlti^it. l3tno* . . . . l!3.tKi 

Dm icfliii-— PrflH'tlcal EiirTeynr'a Quldo. Py Andrew TJun- 
ran^ Now eJttton, "nlarfjiied. l^njo. ^ * ■ - ll.fiO 

Tliallner,— Tool - StealK A Concise jiandbetok on Tool- 
Steel ie <^Doral, Ite Treatment In the Operations ot Fon?- 
Inf;, AneealLni?, HardeninK, etc., and thoDerjeee there Cor. 
Illu!4trnt0d by ed^ravtnRS. Sfu. . - f2.(lK> 

Bjf iTiaff, tit prfrci*, free, of vxnt^a^'^^? to itny 

the tVftrM 

HRXRY fiABKY BAIRD & CO. 

Industrial Publlebere* Bi>okselleis and Importer?, 



There’s Money in it for YOU 

Our New American Book 

HOW TO HfAKE 

Alcohol 

and Denafiff*n It 

By F. B* WEIGHT 

FROM MOLASSES, BEETS, POTATOES, CORN, 
RICE AND SIMILAR PRODUCTS 

A practical hand-bdok on the subject, and it fully illna- 
trated wkh nri^inaE di‘a«viag.« of the necettar^^ niflcbinery* 

Chap. CONTENTS; 

1 . Alcuhol, it!i various fartn^ ifid tnurect. 

2. Maalilnil, cooling and fermenlation in gcncraL 

3 . Dittillaiion, simple forms of Stills, ihe prOduC^lion of 

AleohcE from wine. 

4. Malting* 

5. Alcohoi from Fotetoet. mashing, fermentation, dlstib 

iations. 

ti. AlcohnI from Grain. 

7. Alcnhn E from Beet?. 

R, Alcohol from Mnlasscs. 

Dcnatuired Alcohuh Commercial uses. 
jO, Alcohnlcmdery. Indax:* 

The New Free Alcohol Law and Government Hegnlattona. 

Smnd $t.OO NOW 

SPON & CHAMBERLAIN 
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The Inde^c to Vol. VIII, 1906 Populir Mechanics, Is nffw ready and will be 
sent free on request. Bind your madazines and have a fine votume of current hU-* 
tory. We have a Pew bound volumes for sale at each. 




mechanical needs — short cuts through mechanical difficulties — they arc recog- 
nized by amateur and professional mechanics as the standard for accuracy^ 
workmanship^ design and finish. Send for free Catalogue No, 17AP; of the 
largest line of fine mechanical toob* 

THE U S, STARRETT CO., ATHOL, MASS,, U. S. A. 
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Hopkins & Alien ,22 Caliber Repeater 



The squirreEa und rabbtts away from you when you carry tbis 

riflc» If you miss one the first time^you have 15 more shots coming almost 
before he can move^ It makes a ramble in the forest n pleasure— productive of 
game bags — and all the excitement of quicks successful shots. 

Description; Thblsthe liuestaud most rellEible retH^atlnK rllle ever offered at the price. It shoots lonp^o* 
short or 22 leog rifle cartridges. i 6 sliotj^ for shorts aud 12 for long or long rltlen-and the ejector ^’^orks Hk:s light' 
ulng» You can deliver 12 or ifi shots (depend log on the cartridge iLsedj almost as quick as you can piiJI the trigger^ 
THE GAME SIMPt.Y GAJjffGT GhT AWAV. 

Quick take-dO'<^‘n pattern— full length BSH Iff- length of barrel! 20 in.— weight h*4 lbs. Ha» that excellent mltttary 
bolt action- the first ev«i‘ put on an America^ aborting rlfk. THE HHHr hafetv »(;vj:c.e--a simpi.e 

TOETCFf OK THE LEVER PKEVENT 8 AOCIUENTAl. 1 HJ^U H A H O E. HAS THE OSEV E-l KOTI Kft ISEVICK THAT 
WILL quiCKLV EMl^V THE MAGAZINE WITHOUT KIRtNO A C ARTKTOOE. HAS MOKE VNHjUE* liLE 

FEATURES THAN ANV ^THER 22 CALTBbB REPEATEK. ilas b 3 EiutlIuliy polished wahlUt Mtock^ mlHtary bult 
plate, every part drop forge-l lock work made of spring steoL an excellent rifle for pieu^ ruBh&T oit 
GALLERY^ PR ACTIfE—aURE TO GIVE SURPRISING PLEA.HirRE TO 1 T^S POfiSPliHOBK 

PRICE — Safe delivery guaranteed — $S. 25 — ii’' voitr own I>ealer cannot supply' Y'OU, 



c futfiJlyh Itrn tiel({jUffHl Tcff," (/!« frperkn^^* of rt;r iir/jerf itdtft }fU firal Jnnittr 

■ ' ■■ 

hiifm: €f ofw* 



PI r. ^ p ■ I I XI ib^iI r I p I IX I m.'C I r 1 1 f i e l ■t'i "xi h ^ v x p -l li -l i xv ^e.!^ i^ili.* ■■ 

Fin^t /fftfe,’’ fj/j tha fammv^ markymav, fJnnt., 
! iciih 4‘jfH’ (fiicwfiYiftfi rrtfnwjtf 




OTfmHrFL WHICH WE WILL SEND FREE 



HOPKINS & ALLEN ARMS CO. 

Dept. J2 Norwich, Conn. U* S. A., 

Lonoon Office: e City Road, I'iiisbiiry Square, I.ondon, KnKlanfl* 

The largest manufacturer of High Grade Shotauns. Rifles and Revolvers in the Worldni 



Sh^wLii^ P^iiltLan af 
FjcctiitK 

bilintl. 




We never aell a diamond without giving 
the buyer a written certificate in which we 
guarantee the gem and agree to take it 
back any lime at full price^ in exchange 

for A Larger etone^ 

Furthermore^ if you can duplicate at your 
dealer's^ for the same price, the diamond 
we sell yoU) return it, and we will refund 
your money. 

We want our patrons to put the same 
confidence in ua that they do in their bank ^ 
and we are doing all in our power to merit 
such a confidence. 

Goods forwarded prepaid for examination. 

0®r illustrated catalogue is rich in dia- 
mond information. Write for the latest 

LYON & CO. 




ffow toliemember 



__ The hiT lo 

FREE TO READERS OF 
■mis PUBLICATION 



Y our success in life depends 

UPON YOUR MEMORY. I hav, ftr- 
duc«d tht Art pf Mcirorr te a fclc?>c«. so 

the ctf^lniiiT hraLr. Ln cf rftAinlrig facta 

a* easHy as the more ^rifted. Ydu Jire (VS gtesUSf 
InteOectuallv thin Y^otif rtren-cry* 

C. Y«i Clin sttp forjr-ettm? h? ft Tittle prictice 
and a fcins shtipJe Ycm esn mv 

courst anrvshtrc, 9ny in iromcnlB. 

CL, Tfiexpcnslvc, inCreiEea tucEf^ners 
douUcB income ^nd sOtiil stinding tv nn 

alert mcmoi / fer names^ f business details 
aiwi study. Devefopr? wiU, concOEVtratlon. con- 
veriition^ pt^t^Ec Spcaklnj?, writing, t,t«. 

CL ^pfte today for FREE rnpy of my Inter- 
esting bookfet. "'Hops to RemembEf," also 
trial eopyristated less^ru. 





rill 


1 illj 
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rOPULAR MECUANiOS ADVERTISING SECTION 



THESE HANDS BELONG TO 




MEN LIKE YOURSELF 

WHO HAVE THINGS TO FASTEN 
TO BRICK AND STONE 
AND THEY KNOW 
HOW TO DO IT 



WITH 



SltR ElPmil BOLTS 



PIhvi' the T'(Xpaiis!ion Shielil in tlip hoU^ 
—pill Lttg S^rrevv ihron^h the nmleriiil 
oi' article to Ik' ffuiteneih then into the 
expttiiJiioii am I faateii tight. 



ITrW'f /fpir 
tmr CalfiUtiJ 
and 



STAR EXPANSION BOLT CO., nfrs. 



Washingtdfi and Cedar Streets 
NEW YORK CirV 



“YANKEE” TOOLS 

m 

ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCBET 
SCREW DRIVERS 
also DRILLS 

ASK YOUR DEALER 
TO SHOW THEM 

SEND FOR OUR 
‘'YANKEE” TOOL BOOK 

SENT FKEE 



NORTH BROS. 
MFC. CO. 

PHILADELPHIA, PA. 





THE NO. il BENCH: ALSO »A»fi WITHOUT CABINET 
Writt for C4tdloir and Prices 



GRAND RAPIDS HAND;! 
= SCREW CO. 

146 South Ionia Street || 

Grand Rapids " ■ Michigan || 

LiTjest .'rtjnutactnrerB tfl WiOMl »**« || 

Beacbn la lEi World. h 
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Pietisf lffrt<iQn Pontiliir 




What Constitutes an Ideal 




Water Supply? 



NOT 



ROT THIS 



J-’r-fllil a Titinlr.jmr'lk uhc-wlbj: wr.^ k 

The Ideal Water Supply 

] in>l Inndtcap?. 

»tniu]cl bt" protetMr*d taoni frrtt 
unri 1 liB acitiitri of tbo L'lt^nkcntH. 

TllIttiJ— |i(! 1^0 pJrv'^d tn 

n nil’ll HL'i:^ to IE Fu Hdtl: prnjj-(trt>' In ra^e of itn 

Ui'Cfdf*Ut. 

Ff )l 'I lTU — phi’^uld b<K jjibtHi lately tlRtit .<n 
1 b ui [HI U El E niHlE^l F du HI ,, i 1 U 91 T 4 D>^, Or 

forol^cL Kal:.>^^ll!u'L■ ran e.f't in. 



by colln-pT-ri flf rl<| fni hinturi o’-odicj' EihuIs. 

Fl t'TlJ — sbi iLild be pruci k'nlJy Jnd*e=trui-t- 

HIXTJI — pIiouIcI keep the wiUi.’r aer UNJ tio 
lIiuI It Vi'lll nnl tiecmne foul 'lude Hj'nEi.nt, 
SrJVi=j>i'|'il — *L»>iiiil rerry biiLili ■eh 
pn-^Lire (or lire protend L"ri nr e » fon'd tiio 
wHier ttiroDgb liid bijreii i jf b ^t-une AEtrtu 

i :i i^iiTK ' stiouid bp r.ompFU't, HLm|j|t>, end I 

to Dperete' 

This dLwribed ibe liKWAVKi; »V>i- I 

Tt;.ii <u‘ ivATi:ii 



TON) Ke^idnee Onidig In purr'c^wful nurrHllon. Write ttidny fnr II, wbich (ully 

rlij«H-rEtiid« Hbii lllLis;triit«<>l]ip Ke^wiee Syr^lem. Free Jf j-ini, rapnt1i>a this? I'aj.ier. 

New York Ofl'icc: Kqoiu^ i-ta liroEicIwdy; mldresB I'-nireHiJOndeiire to Rkj’WitEjee Officd* 



Ffom ti phi iVoirnipb tlupwing an 
uld-fj»hiijD«d Knvll;^ tinli fn.r»a up 



KEWANEE WATER SUPPLY CO. :: Drawer P :: KEWANEE, ILl. 






WILLIAMS' 

VENTILATING 
WINDOW - SASn 

FASTENERS 




Do not spring or throw yoor window out of plumh. Allow 
on« to live inches of vem Elation and ntnke cnttonnc im-. 
possible at ttic same time, prevent raLilLog and do not 
mar sash.. An^' other cat-ch docs ngt Insure safety from 
yoLir hoEiic bejiiji; invaded by night or day. You can 
breath the pure fresh air tvlthuut this fear, A ciiiid Can 
attach and operate it. Fvery home needs cme Or tnure 
rooms etinipped with Williams^ Ventilit inf Window 



fastener. 

'tne old 

WAY 



I H 'h 



I'm It alongside the preaetu style ciitcti 
and you'll prevent roblitry. If yiHir 
Hardware dealer cannot supply YV|L- 
Liamb'^ L't1 send sample prepaid opcri 
receipt of fifty cents,, and re turn money 
ir you're not Jdif hied. People liuilding 
shubld write for folder anyway. 

Manufa^'ture^l eijiclifsivc by 
Charles Hoyt Williams, 

I io6^ Fidelity Bldg., Buffalo, ^f. Y. 



Plumbing; Supplies 




AT WHOi:^£,SAl^£ 

ir you need anything In my Une, 
and wieb to 

Save Money 

on every article* writo for my fre« 
Ulugtratfid Uataiog. iShlpmenta 
pruitiptiy made from a veryooni- 
pteia fitotik of new Jali^at pattern 
gCHMia. fiiual] Dbrl^rs aro m ca>re- 
fully Handled *£ Ja^o on«fi* 



P. KAROL, 235 W, Karrlstm St., Chicago, III. 




I $20 WATCH FOR $5.45 

Thett (tfana tclJ cuffly wba( we art 
dolBf-HlIlaf a |20.«<l Walcb ier 15.4$ 



Wo don't cltilrxi that thie la a t4ft On watch or u ffio.im wabeb. 
tint it la a watoh. A Jeadlug wateli mantjfiu'turvr, t.«lDU 

biml pn^ed for ready ciufh, rg^eatlraoid m UU/UI) waiebee - 
wakiioa 44;ttially built to rotult at ll^O. 00. TLtote m ti<i doubt i hwt 
we fiiuld wliol&sale thOM U-> dealers for jia.liOof ris.oci, out iiiEa 
would luvulve a grout amount of lubor^tliue and exp’-nso. io 
the end on r profit would bo UtUemore than it Is at «el I log the 
wau b direct to the coassumer at Tlita Cl»refu:c Wntcu. 
whirb wsolTot atf U.4jy, Ina Tvbi«d ieweled, finely balanced 
and perfectly udJiUErted moTgrnent. it he^ jspetd^lj a*-ioH-ted 
jQwela, duet Lmnd, palant regulator, eamueled diaJ, Jeweled coio- 

{ hBbsutluii bulaiicop (lauble fciuiitlDg cuHu, ^euuijie 
uid find bandeoroBly engraved, t^oh wateE le tLorongbly 
timed, tested and regulaterf before lea v lug tbe feriary* and l-totn 
tbecuse and morementaro iruaniH fur y«ara. 
ue your name^ poet-om?e oddrees, and neuretit empress ofitce and 
name of Una paper. Tell a,? whetber ynu want a ladies' or gente^ 
u'atcb and we will send the watah to yonr express ofllco at once. 
If lti>iHtliifiefl you, after a careful ex’i'n] I nation pay tb* exprean 
agent$F:.4.'Sand expresa charges and the watch is yours, buMf It 
rtoeaci't pleaiw you, return it to m fit oiir ex|yeik«e. A 2il- 
Y'ear jcuaretit^# will bO pUced in the front case o( tlie whb'h 
wo «end yon, and to ihe drst 10,000 rustnoiera we will: taenii h 
tHoautUnJgold^ laid watch chain, Free, YY'e refer ta the First 
N'atlonol Bank, of OblCOgro, Capital |10jOUO,flOO, 

NATIONAL CONgULIDArsO WATCH CO, 
H«pt. CHICAGO 
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POPULAR MECHANICS ADVEHnSlNG SECTTOH 



YOUNe MECHANICS, ATTENTION! 




The Navy 



ofi<“n= iiiaiiy jiiJiuT- 

iikentfl for mvn unth 

iiRTEiaiik'al trarirj^. 
Special PL‘hoi>]M providofi fr>r Klpctriciatici^;, 51 a- 

Carf)t‘nt<*rSj PaioU'riPj 

Blacks II lit I Hospital Attendants, ^Insidans, and Clerks, 

fiesidt:^ the Traininjc ^k^hool fur the f^j'aman Braiu-li, 
Follawiii^; iH the pay in dillbrent trades: 

Machinists, - $40 to $70 Coppersmiths, - ^ $55 



Electricians, - 30 to 70 

Carpenters, - 25 to 70 

firemerr, ^ 30 to 35 

Plumbers and filters, 45 



Blacksmiths^ - - 50 

Shipfitters, - $40 to 55 

Yeomen (Clerks), 30 to 70 
Hospital Corps, 20 lo €0 



Monthly pay is increased by allowaiK:eri fur tioiitimiunH 
si.Tviw, gfjud ruiiclnrt, extra duty, Ac. Every n^niit 
siipplieii with a clothing ontfit free; food, IrKlging 
ami na’ilical atteiidaiice in a<ldition to jiay* 

Agi" limit fur inwlianice, Ljll to ;yi yeai^; men iKitwwn 
17 and 2^3, wjthunt a trade, can eiilii^t ilh Apprentiee 
men and Ix'^ trainnl for the diitieii? of ii^'aniain 
( hdy American citizens of g<Kid eluirainer accepteiL 
For furtlior details apply at. tlie nearef?t ^’^avy Becriiit. 
ing Station, or adilrt^s 

BUREAU OF NAVIGATION :: 




NAVY DCPARTMtNT 
WASHING I ON, D. C. 



The Inventor 

A Popular tNustrst«d Monthly JVia^azbic 
far Inventors 

(Contains I’ritt'rtaintng aeetaiuts of what 
inventors a™ doing, noU'a aa to new and in- 
tert'rtting diaeoveries, as to 1k>\v to 

turn inveiitiona into money, hiiitn as to prt^s- 
ent op[H>rtunitiej* fur inventors, det^isions in 
patent cast-J^, arui, in I'ai t, everytliing of iii- 
tcrt‘st to inventoiv^ 

C. tta cfjntrihutors iiiehalti sueli celebrate* I 
writers? as Wald o n Fawcet, J. Elfreth Walkiiis, 
Dr. Robert Grfmshaw, ProL E- V, Lallicr, Prof. 
Cepas Guillet, and many ^ritiiers equally well 
known. 

CTh einagaKineis interf.=?tjng, inspiring, re- 
liable and helpful. It in THE INVEM’OltS^ 
PAFI^li!., and everyone wins huiX'ri to attain 
aw an iuvuntnr aithonld lx? a snlisc ril ier 

to it. 

d. If yon want to learn what inventions art^ 
really niH.*de*l, liuw other inventors have at- 
tained ftiu'ces? ami liow yon can ]» 
fill, fiimd un ' dollar for a yearly Jiuk^Tifitlon 
or twenty-five wnti^ for a tlirw montliH' aule 
wription anil yon will Ixs ddigbte*! with the 

Address INVENTOR PUBLISHING CO., Suite 
8 t Broad, Excliange Budding, Etoston, Mass* 



“Wc Analyze Everything” 

EXPERT WORK AND MANUFACTURING 
PROBLEMS A 3 PEC) ALT Y 




The Bryant-Miner Laboratones 

3S5-357 Dearborn Street CHICAGO 




and save money on everything 




» Tbuiii ,%ETun[Ji;^ 



This 7 OO 1 Fa^e Catalosua Fr«« 



Over 7SiOOO labor'iniTUnf, mntier'Aavinjf ftrttcLs^ the 
«bn>Pi home and foirm, tiiUr tlluatrated, doscilhed aod prked In 
Our BUs tiev Oataiogue Mo. 

Itt^ontuiua H.liiiTcei' vurietj of tnechanics' tools of all Isindi at 
prirfiflthao beretafcjire cbown iq any cataJOKOO ever puo- 
llsLed. >'o inerbs,nlc -ciao afford to be without tola up-to-date 
iBuyer^e Qulde, for vo sell st wholeH^e prtoei» in ernulL ciuautitlea 
OS Well as laxgei 

OppDHite eut-b artkde In thecatalrvqe Is the low price at which 
we sell It, the Lcnveat. Prii-« for wblrh it can be [Kmirht In any 
storot big or litUe^ in this or nay connlry on the gloie. 

You Will spOTnl hours of Interest over Ite paires; ron wia 
marvel at the wonderfiil variety, nil roiuplete 10 one big bool. 
It males hurlng pleasant as wtll as profitable, no matter where 
you live. Thii catnlegoe ccwte ue tl.OO to prim, but la sent post- 
paid Free of Charge to ell wbo aek for it In gixkd faith. 

WBZTE FOB XT T0DA^¥» 

'We will send yon our Fretnlum List, contalolng'lOO valuable 
and nrieful artlelea given hwwy HUCK, aI*ti our Orocerj Ll«t» 
abnwiDg how you can eave o^ne-Uiird on your Uviag eapenvedr 

wx: S£Z.£| SBLIABIpE goqvh omv* 

Buy of xifl and eecurft Heet Goods at I/iweet Prices; Prompt 
Eblpnients,. Low li^lgbt and Exprose retec^, and a fniuwre Ltenl 
every time. 

We guara-nteo satisfaction or reHund yoor money . 

WeolBo Runranteo safe delivery of alL goofis ordered of ns. 

WHITE, VAN GLAHN A. CO. 

30 Chwlham Square Eslnbrished 1816 New York City 

The OUi€*it Mail Order flyriac in Atwrfea 



1& "CHICAGO” 



Automatic Temperature 
Regulator 





The best device for control ling your 
beating iyatem. 

Bveo temperature at all liimct. 



TlnvC'Set 

Attachment 



A Fuel 

Saver 



Pnt 10 the caal and 
it will do the rest. 



Thi» attachment alone is worth whai we arc a*km| for 
the complete outfit. It will check the fire diin^ the oi|ht, 
until such time as you may want it warmer la the moroiog. 
SIMPLE DURABLE RELIABLE 

TheChicago fleat Regulator Co. 

Dept. r. Suite 322, 40 Deatlwrn St., CMcige 



ARE YOU 

THE MAN WE WANT 7 

We aced onn tnaa In ry town to act ns our 
correspoiidtiut; U1U31 be favorabliy kuewa among 
hla ueiglihors and haro husloesa ability. 

We are ejetending ourhusliioBsaDd wui cnake 
Lt one of the largest tnnll otdor codcotds Id the 
United States, 

To do BO ouleblv ^ 

III ao BO l|UIOKIf p|.^jnt 9 tor ten >enrs to 
ono luaQ In every town without his having to In- 
vest any money or to devote any of hla time. 



This is ths greatest opportunity 
to establish yourself profitably for 
life and becoma a profit-sharing 
partner In our well-known company. 

Write today for full parElculara^ giving age 
and Dccu[>atlQn. 

The Gents' Gompiete Outfitting Co. 

Dept F IG^ 242-244 Markot Stroet^Chiciig 0 ^ 111 . 

B«r.i Tht KojalTrutOh auktCUwHTO, CapfLhI tl,DOU,IKMI,ugL 



Pleas€ a/tnfioH Pejj^far ITfcAantet 
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POPULAR MECnAXlCS ADVESTIS1N6 SECTION 




I WILL MAKE YOU 
PROSPEROUS 

(The iaiue as I h''.T«i D7«r oth«ri-i^ 

No matter where you are located or wtiat 
j yciur foj iner If you are 

j ami ankbjtlone, write me at onre. 1 will 
* to *:h you the Real K-^itate, Oeneml Bmter- 
t' and InBuranre IldetacHS tliUrOU|fhly by 

ruail and appoiot you 

SPECIAL REPRESENTATIVE 
of n'y coujparty (tlie *inii atronfceat; in 

Ame^lcD) end iiasdet; joulo befome a preeparoas 
erdeueret^eful builoftw man wkthao locotne 
of to $3,EHM ennuunj. 

I will help yon ei^tablJeh a luisloeoa of 
i i,Kir own and become your own I>oha» 
No buelneeK, trade or profeHStOn In 
the wnx Id ofFere better opporimiltlee to 
prcifre«siTen.eD; oorprai Ural eyetem 
c 1 o '-operattod bati opeeed ihe iJcn'tri 
eTerywhere Co pniflte berer before 
droMined of; welutniahour repreteo- 
tatlvee large weekly Ibiti of clioire 
fkalttble properties and actaal bona- 
fide (rustomere and afford them the 
rouBtant adrlce and ro-operatjon of 
our powerful organ lotion with over 
6,t00 OBSiStRnta. 

Thlfl ii anuDueual opportunity for 
men wlLbout capital to bei'OEae IndO' 
pendent lor life. Valuable iK>ok and 
full par tlcularBT'KEK. 'wnte today. 
Addrcaa Either Office 

EDWIN R. m ARDEN, Pres t 

NST’^I. CO-OfK J tATiVK RftiLXT COh 

€09 AUienacum Bldf;-, Oiicaso 
609 Maryland B 4 dii,. WaihinEtnn, D, C- 



ilfalra 

Your Monoy 
EARH MONEY 

Portmiea are beluR mH(1« by tho.se who Imow bow^ 
when and where to lurest. 

U out bihiluess to know a ^ood Inyestmopt. TboRo 
who hitTO followed out adylce have msila money, 
l>aist May we atl vised the piirciiaso of Wohawb Mfn- 
lnE stiock at coc. It hae eold since at SiOJW. A n la- 
yestmaDt then of $SOO In l,0tHJ shares made a proht of 
£i9,OOOt or ^.SDU per coDt lu n months. At one time 
Mohawk sold at loe. We recommeuHleU Silver Pick 
when It wa;i filing at 2T cents. It sold later at 
Another stock we reconiuiendcd advanced loO per 
cent In lesathan SO days, W'e now reconiinend Ne- 
vada Star at i2c. Buy It, and buy all you can afford 
to carry* We have carefully Investigated this and 
wf do not believe that you win over have a better 
chance to make a lir(E IrHi i lojll bedlDaliil than 

ritfht now la the stock of the 

Nevada Star Mining; Go. 

At 12 Ctnts p«p Shar«, 

Par Vfdue iil.OO, fully paid and non.sLnmen^hle. 

NeTnila IH conaLdered tiu; mlulng (ttalc In tbls 

oonnlry. Qre**nwBter, Mjufirle Creek, Gold* 

neld and Tonopah diatrlftfi are bcKiiuiu^. Now H your 
time to buy for larire prtifits before prices fijo up on the 
juinp. Buy Nevada Star at once. The allotment offered 
at ISc: In aniall, and will do dtmhc he Boapped up oulckly, 
CB the pr(.iflpBClH foem good to make 100 per cent pront 
or more witbitt (H> dayi. Iiiatalmfliit pMTiiieijtn if 
d«^w1red. A few dollarH a luoDtb may i»tart you oq the 
road hi a Certune. iSaud for free Illustrated Nevada 
proapactu^ and full irLforinatloD. 

F, A. MEIDING£R, Pr«iidoni 

461 Caff Bldg. Chleaga, Jl|, 



LEARN 




Th* En^ATlbtf School tbat Gradnatec Exvarta/' 



A fandnatlufr, hlj7h.aa1ar]Bd and eaeniy Ivamnl trade, taiiaht 
tllor<aiKhly e ti4 by Vbrrvvpondence. You r I UKtritetor 

the authurlly anrl niai^tcr workmait iu the wertd. 

We Will teach tbs l]«)cJCner bultei* BniiTriLTl hy corre-pondeare 
thanh^cangaln In yearn ef rlifld a.pprtnttrenli1 p, W t w 1 1 [ s m - 
pnoT* the »kl|T rtf «ny ctufraTcr rtiic hurniretl ]fer cent. aUrt tn-atb 
n I m moittci' of the trade. The demA tid for et.»Eni>eteu t eu^ntvi'nii 
fir the eupply. 

Head for haad»oiii.u, Illustrated pi^oepectue. 

PAGE-DAVtS COMPANr. 

Deyt.113, ^ Wabash Awe., Chit^eo 



WATSON’S 
— BOOKS= 

HAND-BOOK Of WIRING TABLES 

For Are, Tnc-Jindotiicciit tiiid 

ilotiu' (,:!irciiita 
By A. E. Watson, Bh.l>., E, K, 

Tiiig b(X)k a iarg*? mimlxT of Formiilns, 
Kulew lUiU Tiihk'y for Wiring, and is fully iilii^- 
trattui witii diagrams. It also f[>ntaiii!+ a hirgo 
amount of us?tdLil infon nation. Cfath, price, 7 5c, 

HOW TO MAKE 

Waiion*8 ffow to Make a 50-IJ^ht D^namn or 4 
jp. Miit&r, Postpaid ^ 50 ctjil.* 

TFofjoh'a How to Make a Ome JT, P. MoUir or Dy- 
namo- Postpaid^ ctnU, 

UllDUgh cnetlDiTi for thlii much] be, £i0.0D,> 

Watso7i^8 How to Make a 1-4 IL P, Motor or Dy- 
name, Po'ipoid^ jo cent^. 

(Rough castings for thh much l no, ) 

Ifow to 3fake a 1-^ J\ 3F*ftoT or 
namo* Postpaid ^ jo cents, 

(Rough oast lugs for this machine, 

Watsons How to Make art Alternating Oirrrfnf Ily- 
name or Jfvtor^ Postpaitf^ jo 

(Reugb oasiluga for this mauhloe, $7 .ed.) 

BUBIER PUBLISHIN6 GOMPAMY 

Box 3 tVNN, MASS., U. S. A. 



NGINBERING 




TAUGHT 

BVMAU. 



r. 



*nifs put 



THOUSANDS 

lirtTiiHlied io rt-od OF DOLLASS 
^ cuu-fret lJlu«r*ted 7 ^, 

Uok. IttelUyou hciw IN THEPCICKETS 

ourprteti™] madcour- 

BHl:^ellable thou Hinds to OF OUR STUDENT^ 
e*ra apod ealurJce and poaitteu*. Wp 
belpiMl th^ drt It.^ \VX pjin do the same 
for 0*^riM iJlOctripaJ EnFfin^ 

niEh B^Q-TtL -ind Minc'hi]iirijpu]i 
Electrio Lii^hting. Rail-n-ays, TeleSTAthy, 
Meehauleal Orawin^, £)ynamo Tt-n- 
^derJt. Mnlxirciea, Short rllef!i. Cbnr^J 

AhsUId^ bci* viil. m [ 

i* cf Ehu^, *ifh. *ui 

SflBracM* Ilb,,rjr ^jyJ I, ttitol' Ap- 

I pormiuL W TII4 fvC «f Iti* illyilriUHl boufe.. 

nrCTCIML EHOMEtS MSTITilTC 
D41. a !4i 4W, »d Alt. Arw Vh* 



Please Ifcitlion Pooulat- SFrefttmiev 




*/ 



NOW IN PRESS 



SPECIAL ADVANCE OFFER 



Ocity $19.80 for the entire Set of 10 Volumes* 



r^ej!;ular price $60.00, We want to introduice the books quickly, and to 
Tho»e Who Order Now before they are ready for delivery, which will be 
February 28th, we make this Special Advance Offer* See particulars below. 



Cyclopedia Architecture, Carpentry.nd Building 

10 lar^e volumes, richly bound in half-Turkey-red Morocco. 1, SWO Illustrations — Full-page Plates, 
Plans, Sections, etc* Over 4,^000 Pages, type cast especially for this work, clear and easily read- Fully 
indexed for ready reference- 

The entire work ha.s been arranged and prepared by a staff of 20 practical Writers and Building 
Experts. Each section wriiten by an acknowledged authority on the subject, among others James C* 
plant. Superintendent of Computiog Division, Office of Supervising Architect, Wash in gtoa, D. C., Walter 
Loring Webb, ConsuUing Engineer and Expert on Reinforced Concrete, Fred T. Hodgson, author of 
"'Modern Carpentry/' ^"The Steel Square", etc. Each of the ten volnmes is supplemented by test 
questioQs, that the reader may test his knowledge of any given subject, 

THE CROWNING ACHIEVEMENT OF A CORPS OF CONTEMPORARY EXPERTS. 

Twenty Practical Writers and Building Experts have edited, prepared the various sections that 
compose the work. Each division and subject being especially prepared by a recognised authority. 
This is not a reprint nor a compilation from out-of-date English publicaticms, it is 

A NEW UP-TO-DATE WORK* 

The most complete and comprehensive set of books on building ever published, ccmtaining fully lOOjf 
more information than any heretofore oHered to the public, Every Carpenter, Builder and Contractor 
should have this work in his possession for it is the best to be had at any price. 



OUR SPECIAL ADVANCE OFFER 



YOU 

NEEDNT 
PAY A 
PENNY 
DOWN 



The rejm Ear price vt the Cyc loped ia is SaO.OO. The books are now on the press and the 
first copies will be ready for delivery January Itlst. In order to introduce them quickly we will 
makn ihiE Sifccial Advance OSer of tor the set of 10 \ioluines, Vou needn't pay a penny 

down. The hook e; will be sent you prepaid for !; days*' examination. ]f afCei' oaretu L inspection 
you find them uot £ati$;factory, iiocify us and we will order them ba^k, paying catrlase both ways. 
1 1 y o it wan L th e ni se nd (after you eet the bookstand ^.00 a tuonth tmtll you hav'e paid 

[he Special Advance Vrice in full. If you order within days, you will be entitled to one 
year's free rnembership in the Cansnltinf! Departmeni:, composed of a corps of Expert Iluilders 
and Enifineers, to which you (nay refer any perpJesinp onestion that comes up in ynxir daily 
work. Kcniember that you order l]>e Cyclopedia of your own free wilJ* without rii^kinj! a penny 
□or subjecting yourself to annoyjne calls, for v?e employ no ai^ents, solicitors or collectors. 



A YEAR 
OF CON- 
SULTA- 
TION 
FREE 



AMONG THE CHAPTERS ARE THE FOLLOWING* 

Reiufcrced Concrete Construction, Cement, Testing, Stone Steel, General Principles, Practical 
Applications, Centering, Finishing, Carpentryt Hardwood Finishing, Wood Carving, Stair Building, 
Hattd^railing, Superintendence, Estimatiug, Correct Measurements, Contracts, Specihcafions, 
Strength of Materials, Law of Contract, Mechanical Drawing, Free-hand Drawing, Perspective 
Drawing, Pen and Ink Rendering, Architectural Drawing, Foundations, Concretes, Mortofs, CementSj 
Masonry, Bricklaying, Excavating, Electric Wiring, Plumbing, Steam FittiDg, Gas Fitting, Healing, 
Ventilation, Cornice Work, Skylight Work, Roofing, Mill Work, Steel Square Problems, Steel Con- 
struction, Burglar Alarms, Dcx>r Belts- 

All orders will be filled in the order of their receipt as fast as the books come from the bindery. Address 



AMERICAN SCHOOL OF CORRESPONDENCE 33 26-3 6^A rmo^^ 




a. itia.n 



wei 



Did you ever stop to think that your employer constantly weighs his men, 
balancing one against the other 

Of two men^ you and another^ l>orh equally faithful and energetic, the thing 
chat decides in your favor or against you is 

The untrained man kicks the beam — weighs light; the traiTWd man out- 
weighs him, always. He must be kept, promoted, pushed ahead. 

The International Correipondence Schools are organized to give you 
the ttuining that makes you indispensable to your employer. During November last 
year, I. C. S. training tunned the scale in favor of 337 men, brin|?inf:? them promotions 
or increased salaries. It w^ould have been easy for you to have been one of them. 

Within the next month hundreds 
more will be advanced as the result 
of J. C, S. training. Will you be one of 



1 

9 fTrt(#-r 

J- Cprd Writer 
± 'nipiltw TriPBfr 
(t Oww^rfllil fjpir 
? llt<i4nlor 
a rifii 

ID Tfitlb HLIlMapU 
tl EI«rtritlfeB 
19 KlMfrLul EapkaMr 
|9 DjvflBBBiB 

1-i TfJpphBBB Eapiaepr 
19 Elnrlrip 

IE Epf iKcr 

17 

14 Enfl»«pT 



ID riiil 

ED Ho^lriiap il'mainHlir 
ii lirm^iMAui 

£9 AntahUrPl 
£1 ^trBCturitl EppEpHr 
£4 tapiaP+r . 

ft MiBlkp j£Bpii»*«r ^ 






Slret't in«l Nui 



Popular Mechanics 

Vol. 9. No. 2 . CHICAGO, F^EBRUARV, 1907. 



SCALDING WATER USED TO 
KEEP TRACKS OPEN 



111 biiiliiing the now niilroiid across 
liie Isthimis of I’eliuaiitopne, onginoors 
encountered a difiieulty not included in 
I > rev ions experience. The new roail 
extends froni Cniz on the Pa- 

cific coast to CoatzLiooalcos on the tiulf 
of Mexico. The conn try traversed is 
inarvplonsly fertile and tlic tiopicnl 
growth sprang up faster than tfie <Km- 
striietion work proceedecK Boiling 
water was it soil to eheek the vegetation 
and a part of I he maintenance of the 
line consists in frequently .scalding tlie 
railway. 

GERMAN MILITARY MOTOR CAR 



The latest armored motor-ear built 
for tlie UtTinan army is illustrated lie- 
low* It earries one rajiid-fiTC gun of 
larger size than in any previous car. 
^J'he ear was built from phms largely 
designed by the tlerman Emperor him- 
self Details of the outfit are kept 
secret* 




Own PMn 



RUSSIAN ICE BOAT 



The latest Bui^sian ice boai is being 
built along Hues quile diltiTcnt from 
the iisiii^l American type. The sail is 




RIdcj Stretched at Full Length'* 



comparatively sumlU and the operator 
steers hy means of two rudders, one 
fastened to each float, while he ridca 
stretched at full lengtli as seen in the 
Illustration. 

* * * - 

COMMERCIAL VALUE OF 

TECHNICAL EDUCATION 



Uerniany leads the w’orld in the size 
and exeellencc of its trade sehools, and 
it is these institutions which are largely 
responsible for tlie higli s^tamlard which 
attaches to the words ^'Made in Ger- 
nianyH' Canada, which is rapidly 
developing manufactures, 1 ms caught 
the spirit of technical instruction and 
the government has now signified its 
intention to co-operate witli resident 
maniifaetiirera in catablisbiiig tmdp 
schools p 
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POPULAR MECHANICS 




MechanlCB] DevelDpment In Chinni-Lofty Scaffold Brected In Repalrioff BuUdlti]; Deatroyed by tlio 
Boxors— State Offlcliil In A utomoblle-^Nativa Enflnemen*- Modem Printing Machinery Operated 
by Natives 



Wpiitern itleay, custoins and methods 
are being adopted in Oliina to an extent 
and lit a rate but little realised by the 
Te?<t of the world. Mative Chinaincu 
arc conslruding and operating tele- 
graph, telephone and railwii}^ lines 
equal in resnltis to tJio best European 
systems. To the land \vlicre printing 
was first an art have come the latest 
and Fastest American presses, which 
are driven by electricity and worked by 
natives. The automobile lias ceased to 
t>c a euriosity and become a ntilitv. 
The army is being instructed in the 
most approved tactics of the w-orld 
jiowers. Kadi montli large mnnbers 
of students in inechanleSj engineering, 
science, and art are returning to their 
own land from all parts of the world 
whither they have been sent to study 
and learn, to become instructors and 

constructors of tlic New China, 



CHIMNEY 506 FEET HIGH 



The highest and largest chimney in 
the Avorld will be built for the smelting 
works at Creat Knlls, Mont. It will be 
50fi Ft. high with an inside diameter at 
the top of -50 ft,, and outride diameter 
at bottom of 75 ft. The chimney wdll 



1 30 of briek, cost $SOO,000 and weigh 
over lb, 000 tonsj with a capacity of 
1,0(i0j000 cu. ft. of gaacB per minute. 
'11 le interior will be lined with acid- 
pi oof brick laid in acid-proof mortar. 
+ 

CEMENT CARGO TURNED TO 
STONE’ AT SEA 



strange accident Ixdell the 
‘bSocoa/' bound from a European port 
with a full cargo of cement for use in 
rebuilding San Francisco, When off 
the Lizard, near tlie stormy Cornwall 
C'Oiist, the “Socoo"' struck a sharp point 
of rock, which toi‘c a large hole in the 
hull and penetrated some distance. 
11u' vessel .thus remained fastened as 
if upon a pivot 

When the salvage crew' arrived to 
see about taking the “Socoa^^ from her 
dangerous position, the men found that 
water had entered the hold causing the 
cement to set and fix itself around the 
ragged rock penetrating the ship's side. 
The entire cargo has become as hard as 
stone and the ^hip is ancliored to w'ith- 
!?tand the ages. Her rigging inid upper 
wooden works were dismantled, but 
the hull remains fast to the rock, 



POPULAR MECHANICS 



205 




SUCCESSFUL WORK OF HOME-MADE DITCHER 



Seventy Rods of Big Trench Made Per Day With ^8 Oxen--Plow Turned Dp-Side 

Down and Transported on Its Own Rollers 



Six inilos Foiitboaf^t of <>eoley, Colo., 
a s(?e]>ago ditch was made rceenily by 
metliods whicdi smacked of Ihcise cm- 
]>loyed oO years ago, but bv meatis oE 
whldi the cost to tlie <nvnr-r oE the 
Mas only om-lhird as gicai as it 
Mould liave liccii had he employed a 
iiioderi’i dredger in making it. 

By the eoudjiued strength oE -IS head 
of oxen a wooden jdou was dragged 
through nrarshy Jaiid making a troiieli 
d ft. M'ide on the liottoni, 8 It. wide at 
tJie top and tMo miles in lengtli, into 
Mdiicli the $ee|>age water M^as drained 
and carried to the Platte river. 

Tlie oxen traveled on tlie firmest 
ground in the marsh, Mliieh, howevtn\ 
was liardiy aide iv siijijsurt weidd 
of a mail- 1hvij lu^ weoileti .-iteel em- 



The cable tlien passed over a pulley 
fastened on Use front end of the 
“ill tela t“ or ploM' and the other end of 
I lie cable Mas attached to an evener, to 
winch file cattle in pairs Mi>re yoked 
with chains. As the four dozen ani- 
mals M'alked, the hig plow ripped up 
the sod at. a great rale as it was 
dragged up to the crab, udiieh Mas I hen 
moved ahead ami the operation re- 
peated. Tmo heavy wheels an^ arranged 
on the top of tlic era If and Mdien neces- 
sary to remove it from place to place 
the crab is turned xipside doMui and 
] lulled hy oxen to the desired location. 
A man sat on the ploM' to keep its hig 




(■red .4!V[di!< railed a erah were driviai 
in the SM^amp nnil a wire ralde. 1 iiu in 
diametCT, passed around the r-raii and 
was ],iaid out for several huii'lt'ed feet. 



Ditcher Up-Side^Down Being Drawn on lt& own Rollera 
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Completed Ditch 



knives clear of flebri.s and the outfit 
dti;r 70 nnlig of iliteh a day* The pic- 
ture of tlie plo^v showp it upside dowii^ 
in whieli jiosition it can be transported 
from place to [dace on its own rollers. 
» « 

HIGMKiRADE STEEL FROM 
SCRAP IRON 



Prol)ably the greatest discoverv that 
has been made in the steel industries 
in recent years is the manufacture of 
high-grade tool stind direct from ordi- 
nary scrap iron by means of the elec- 
tric furnace. 1 n one of the eted works 
in Germany the process has been in 
operation since FebrnarVj ISJOth but 
has imtit locenlly been kept a secret. 

While the cost of materials for mak- 
ing crucible steel is from $5^0 to $80 a 
ton, the cost of the old scrap and rub- 
bish used for electric steel averages 
onh^ $13 a ton. 

The rubbish is first melted in a tilt- 
ing furnace or oven, constructed simi- 
larly to those ordinarily nsed in our 
American smelting works. After being 
thoroughly reduces! to a fluid state it 
19 poured and conveyed in a retort by 
a traveling crane to tlie dec'tric oven, 
which lias a capacity of from H to 2 
tons. In tins oven the necessary quan- 
tities of earhmi, manganese, chrome, 
silicum, nickel, tungstate, arsenical 
iron, etc*, are added, to ])roduec any 
kind or quality of steel desired. Tlie 
whole process of production takes from 
2 to 2J hours, 

?Tot only is the electric process much 
cheaper^ but the electric steel surpasses 
greatly that of any crucible steel ever 
niadcj both in quality and chemical 



purity* By this process the steel is 
freed and kept clear of all gas and 
bubbles, which has never l>cen possible 
by the old mctliods. Electric steel is 
more easily worked because of its su- 
perior puritYj and permits the intro- 
<luction of from 30 to 30 per cent more 
carbon than in the crucible steel* Tt 
can bn forged easier, is not easi ly af- 
fected, like the crucible steel, by the 
damaging influence of overheating; it 
is stronger and otTers a umeb greater 
resistance to wear and tear* 



NOVEL ROLLER GEAR FOR 
MOTORCYCLES 



Undoubtedly one of the most radical 
changes that have been made in motor- 
cycles for the season of 1907 is tlie 
entire elimination of the short motor 
drive cliaiii, that was most given to 
stretch and wear. In its place there 
lias been substituted a roller gear drive 
which is simplicity itself — ^niercly a 
roller pinion gear aiTixed to the drive 
sliaft of the motor and wdiicli engage?^ 
with a hardened steel gear wheel or 
sprocket moulded on the countershaft 
cup, the spn>cket embodying tJie Indian 
brass friction or compensating rings, 
which are of double the usual size* 




New Roller Gew 
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1 iw. I'ullcr priunn of ftnirtiH'n 

hardened ¥teel rollers nioimlefl on 
hardened wliicli are held In place 
1.1 V otie and so imiumMl Ihat aiiv 

jiin or roller mar he replaced in no 
lime at alh }M\\ the roller and its 
enga^dii^ sprocket are enclosed in a 

< 



dnst-proot ^ear ease ami cojitiniioiifily 
i-mi in an oil Initli. As will bo seen 
I'roin the aeconipaiiving pliotograpli tlie 
whole idea is wondertiiily shiiple and 
ucll e.xcented and presets hs a neat and 
compact appearance without sacrilk-iiig 
strenglli. 





















TKe dtiove niustratfcm shows one of the three- wheeled deanery motor cars used by 
the Evening News, London^ for the rapid dis tributlon of its papers about the city. 



electricjtv for surgical 

OPERATIONS 

\h\ 'rnlller, of the Tieanjon Hospital, 
Ihirif^. aimouncos a i^ncceHsfiil nr^c of 
rlcotricity in prodiudng a sleep (d 
iiisonsihilitv* whieli can ho. inaintsiined, 
and in tl;e administrutioii of wliich tlac 
heart is nol alTccted. He is bojicfni it 
will ilo away with anesthetics, 

— —*-♦-* ■ 

SMELLING FOR A LIVING 

A new ot'cnpaiion has fjcen developed 
in London and already i?i lining sne- 
tessfnUy worked. Tlic rcqnironient is 
a sensitive sense of smell, iiml a little 
practise makes the tlotectnr t^uite pro- 
heient. He inspects the gas pipes an<l 
li-vtiires oE a building and charges IS 
cents for each leak he discovers, Some 
of the men earn $15 per week. 



INTERLOCKING STEEL SHEET 
PILING 



The latest thing in steel sheet piling 
for colTerdams, caissons and founda- 
tion work is a modified form of l-ljeam 
the llanges of wliicli interlock with 
each other. Piles with web Liiu thick 



;£■ — >1 




weigh 40 11>. per sc|uaTo foot. A hole 
is punched in the end of each pile for 
the inserlioii of a hook in pulling the 
pile out if desired. 
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WORK OF THE WRECK-CLEARING CREW 



No <irmv or city fire depaTtment has 
ii oriTimizrttion than the wrcek- 

clearing crow of a large railroad sys- 
tem. Ill these days a sniall e umber of 
men are required as compared with a 
few years ago* for a few experts with 
steam cranes cau do in one hour ’whnt 
formerly required 50 or 100 men an 
entire day. The crew are given other 
^vork, Imt not far from the wrecking 
car in wldcli steam is kept up con- 
stantly; and a call to go oiit can 





usually be responded to in 15 minutes 
during the day or 30 niimitrs at iiigld. 
The train usual] v consists of one Eocu^ 

k* 

motive and four'ears; (.lie eraiie car, 
one for ropes* tackle and tools, one 
with extra tnickSj and the Ixiarding ear 
e([uippcd with kitchen and dining 
room and constantly storked wit li food 
supplies, not only to serve its own 
cnov but a large additional force if 
necessary. A itmtlern wrecking crane 
wull lift fpiun 15 to lOCr tons. 



KNOCK-DOWN BARRELS 



At last a practical kiioek-down barrel 
is available, and they are now being 
made in largo quantities and .shipped 
to the West fndies and Central Amer- 
ica. Tliey will return filled with pine- 
apples, bananas, otlicr tropical fruits 
and vegetables. The barrels are regu- 
lar size but first made in longitudinal 
lialves, in which shape they are 
^^nested^’ for sliipmcnt, the parts of 10 



barrels occupying only tlie s[jace re- 
quired for one liarrel when creeled. 
The barrel is preferred for sliipping 
liecau.^G one man can roll one ’^^here 
two men are required to lift \i box 
containing the same weiglit. 

The illustrationti from the American 
Exporter show the process of assendi- 
ling the parts, which can bo done witli 
elieap labor. 




t— Setting u|^ the two Hal vefl, Z—Cladiplnj; the^ Darrel Together, Pljt* J— Making the Du.'- 
lAf> HoOp and NatllJijf tho Barrel Together* Plf, 4— Barrel* Netted for Shipments Three b' k 
Bundle, 9— Ponn for NaiUn^ Barrel* Tagether, 
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SEA ANCHOKS FOR COLLIERS 



TEs rmoff'i] fr^im pH[>t‘r Th,v S^iivjicot Milli'r, 
tpi-foro Ibt! Sm E+'[j' <i( NiiTu! AcvhlttH.'ts uuU 
M:irlttu litiulnwr?*. S 

a l.intiifs=lii]i ai .«'i\ one of 
the aeliieveHienU- of receiil. years, and 
mean^ a jireat deal than LJio 





O-r 



Nevp' Sea Anchor at Left-^UId Type Sea Anchor at Upper Rjjtht’-Colljcr In Tow ol liattleshlp 
which ts Coaling In Mid-Ocean- -Collier has her Sea Anchor out 



average reader trotild suppose, Willi- 
out fud thes^G sea-monsters are more 
lieijdess than llte Lluinsiest little tishing 
smacks niitl would immediately fall an 
easy victim to llie ehciiiy. The time 
spent and tlio fed consumed in making 
a coaling j>ort and retmning to licr 
former dution might easily spell de- 
feat; lieiu-c great coal shipf^ note ammi- 
]>any all naval llcets in times of active 
service. 

iVs the two vessels cannot make last 
to each other on the high t=eas a system 
of aerial tramway has been used to 
convey tlic emd in hags or buckets from 
one ship to ihe other. Tfiis h accom- 
plished by means of immense towing 
lines from stern of battlosbi]) to how 
of collier, while tltc cahlcway leads 
from the mastheads. To kee^p Ihc cable- 
way taut a wire rope is passed from the 
col] jerks foretopmast to maintopmast, 
and then over the stern for 1,700 ft. 
At the end is fastened one or two sen- 
anchors as mjuired. These sea-anchors 



arc from o ft. to 9 ft. in diameter at 
ifie mouth and taper to a jkiint 'Iliev 
arc really great eaiivas bags with suf- 
licicnl cork attached to iioat them ; and 
exert a pnll rangnig from lO'J lb. for 
a 5-ft. anchor at a sjteed of 1 mile per 
hour lip lo 05,310 lb. for a !)-ft anchor 
at 14 miles. An anchor pull of 13.500 
ih. is rctiuircd to support buckets car- 
rying 1-lon loads. 

What is termed tlie new or multi- 
plane sea-anchor seems likely to super- 
sede the conical, wlricli has a faculty of 
diving, turning and getting all "balled 
up*’ at the most inopportune moment. 
TIkj new anclior corisisils of five 4-ft. 
caiivas squares, weiglis ;535 lb., exerts 
a straight and steady pull, is easily 
launch Cl i a nd rec overed , and altogether 
is Touch better beliaved. 

A perfc>ct vacuum is a perfect insu- 
lator, although ii partial vacuum con- 
duets electricity much better than air 
at atnio.spheric pressure. 
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WHAT SPEED COSTS 



In onicr for tlu' t.'iiiiiml lincrt? 
to ^ciin their H knots ^rodtor speed 
than the “Kaiser Wilhelm MW Oer- 
tiianj’s fastest ship, necessitated the 



following extra cquipuienl: Six 
ers, C8 furnaces^ over 52,000 sq. ft. 
of heating snrfacii and the develop- 
ment of 30,000 additional liorsepower. 
The increase in dimensiouB necessary 
ie; Length, 78^ ft.; breadth, 16 ft,; 
depth* 4 ft; disjdacernent 12,000 tons. 
The of tnrhines, however, dinii- 
nates many flilllculties. 



WATERWAY MONTREAL TO 
NEW YORK 



A Canadian eonipany with $8,000.- 
000 capital projjoses to Join an Amer- 
ican c-onqiany in establishing an alt 
water mide between Montreal and 
New York city. In cnnncetioii with 
thii? work the (^anadian ecmpanv plans 
n lOO.OOO-hp. power plant to utilize a 
water power near Montreal, 



THE WEIGHT OF A CROWD 



FrciieJi and American engineeri^ dif- 
fer in tiieir estimate of the factor of 
safely in public fiaEls and other con- 
stmctions to Vh- (Ketipicd by standing 
(Towds, ProL John- 
soin of Harvard, in 
1004 estimated the 
maxininm load at 
100 Ih. per jif|nate 
foci. 

In the disenssion 
of two yearj? past, 
experts of several 
countries jdneed tlye 
weight at widely dif- 
ferent figures, rang- 
itig all tile wav from 
-10 lb. to 1134 lb. 
]jcr square bxd. This 
led ProL dolinsoii fo 
make aiklitional e.x- 
jterinicnts, wdiich lie 
did by emistruetiiig 
a wooden case witli 
li door area of 36,25 
sq, ft, Tlic compart- 
ment rested on seale.s 
for rtcciiratoly weigh- 
ing tlia loads. The 

f n n r illnstrafions 
show: Fig. L lO 

persons weighing 1,162 lb, : Fig. 3, 20 
persons weigliing 2,015 lb. : Fig. 3, 37 
persons weighing 5,372 Ib. In Fig, 4 
are 10 persons croAvded into flie same 
space with a total weight of 5,RnO lb., 
and presents a eondilion such as com- 
nionlv occurs when great crowds 
gatlier, as on the (Ksiasion of parades. 
^>r in those portions of halEp where 
standing room Is allowed. 

• ~ 

At presient no bvnider would think 
r>f erecting a residence for sate with- 
out hardwood floors. The rapid Iv ad- 
vancing price of hard wood, however, 
and the constant labor necessary to 
keep such doors presentable are likely 
to greatly reduce its use. In many 
banks, offices and public places the 
hardwood floors are being covered 
with linoleum. 
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BRINGING DOWN A 165»FT. STACK 




rhniWT BaWif ll* rfr— 



Three Stagces of the Palling Chimney 



The lG5-ft. brick f=tiick which 30 
year^ a^o was the? tallest structure in 
Milwaukee was recently razed to make 
room for a new plant. Tlie stack 
weighed 505 eontaEned 184.000 

brick and was 10 It. 0 in. stjuare at the 
base. On account of boiler rooms and 
other buildings on three sides it was 
necessary to drop the stack within n 
comparatively narrow space, attd to tear 
down from tiie top meant loss of the 
bricks. 

The chimney was iirst imdernimed 



nil one side, :?0 jacks being placed to 
support the load, then ilie Jacks were 
removed one at a lime and oak timbers 
substituted with a greased* skid way at 
the lK>ttom. When all was ready a 
cable and windlass withdrew the skid. 
The stack remained intact for one- 
third the distance to the ground^ as 
seen in the second view* tlien broke off 
about 40 ft. from the top, as shown in 
tlie right hand view ; tlie upper sec- 
tion struck the ground perceptibly later 
than the lower section. 



TARRED GRAVEL FOR ROADS 



A new elastic road covering is being 
tested in Switzerland with gratifying 
results, it is said. Fine gravel is freed 
of all earthy matter; then, in a special 
machine, heated and every particle 
coated with tar. It is then put up in 
heaps and left for from eight to ten 
weeks, fermentation occurring in the 
meantime, causing the tar to ]>enetrate 



tile pores of the stone, This macadam 
is put on the roads in dry weather, 
using no water in smoothing it down 
with steam rollers and observing great 
cteaiilinesa in handling it. For '^8 bu. 
of gravel only 44 lb. of tar is re<piire(h 
A road was tested witli a six-horse 
wagon, loaded with ten tons, to the 
satisfaction of all eoneerned. 
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Wirdesa Telephonic Communication lias leon held Ix^lwecn Ecriin and 
Kauen, Gcriiiany, a distance of 24 miles, U h that the conversation was 
perfectly intelligible and alt^o, that the fiekl of successful operation will he 
illiiniiable. A mioroplione Avas ii^eJ in connection witli wireless telegraphy 
apparatus. 

Search lor the North Pole will again be undertaken hy Commander 
Robert -ih i’eary, he says, but this time ho will direct the expedition from the 
ship or winter (juarter^^, at ihe north end of Grant T.and, sending ont sledge 
parties to cover the intervening 450 miles to the Pole. 

The English Channel Tunnel i$ the next great engineering work in 
prospect, A bill providing for a siihniarine railway, lighted and operated by 
electricity, between Dovert England, and tlio Froiieli shore will he brought 
up before the British parliament at its next session. The projtxrt involves an 
expenditure of Jji 8 0,000,000, 

Milk Bottle Exchange, — Milkmen frequently get bottles belonging to 
other dealers than tlieir own. At the cxeliange tlio niilkman receives one cent 
apiece for these bottles and may obtain his own company’s bottles at two cents 
each. 

Engineering Needed at Cornell, — It seems a surprising tliougli sad 
commentary that a club liouse costing lialf a million dollars, and occupied by 
emhrvo engineers, should burn and cause the death of seven men. While 
these students were passing severe examinations on tensile strengths of beams, 
and safety factors in bridgot^j many of them Avere ^'leephig In a lire trap. 

Motor Trucks in St. Bernard Pass* — n'he mmiks of the famous St. 
Bernard Pass iioav use motor trucks msuad of dugs and horses, as of old, to 
bring their supplies from the valley to the mouaslery on the mountain heights 
above the snow line. The authorities, lioAvever. fearing the autos may scare 
horses on the narroAv pass, liave ordered tlie monks to hitch horses to their ears. 

Christmas Gold Coins, “Tlie demand for gold coins is so great at 
Christmas time that the government mints are busy Aveeks aliead of time pre- 
paring for it. Many persons send gold coins as gifts and many firms pay off in 
gold at that time. Eagles, five-doUar and tAvu and a half-dollar pieces are called 
for most. 

The Manufacture of Real Diamonds ns claimed by a Ereneh chemist 
consists of packing pure iron and pure charcoal in a carbon crucible, heating it 
in an electric furnace to 700'^ F,, then plunging the crucible into cold Avatcr, The 
outer surface of the mass solidifies first and by the prtX'css of soliditication of the 
liquid iron within* the carbon is squeezed out like Avater and crystallizes into 
diamonds. 

Cape Cod Canal. — At last a sliort cut from Boston to IN'cav York by water 
seem.s probable. The projtx^t is to cut a canal from Buzzard’s Bay on the south 
to Barnstable Bay on the north, a distance of eight miles. The channel vAmuld 
be 15i5 ft, wide at the bottom. 350 ft. wide at the top, Avith a depth of 35 ft, at 
low water* The canal will take three years to build, cost $10,000,000 and shorten 
the outside water route from Boston to New York hy 130 miles, or about six hours. 

Railroad Accidents and Operation — The accidents to passenger trains 
during the past few Aveeks in which two disasters alone cost over K)0 lives, em- 
phasize the force of our statement in a recent issue. We quoted from soAirees 
which cannot he questioned, that the percentage of £atalitie.s i.s more than twice 
as large as ten years ago. In the two big wrecks re<^cntly, had steel coaches 
instead of iBmsy wooden shells been used the number of killed would certainly 
have been greatly reduced* 
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BIG FIREPROOF HOTEL BUILT OF CONCRETE 



A 13-stoTy fiTcpToof 
hotel lias been built at 
Atlantic City in wliieh 
no wood is used except 
for part of the interior 
finishing; the stme- 
tuie proper is con* 
erefe, tile and steeL 
The first pile for 
the foundations was 
driven on September 
liitli and on Deeciiiber 
lotli tlie con erefe roof 
was coin j detech T)ie 
frame woi’k is struc- 
tural f=teel and tho 
walls and foors are 
reinforced concrete, A 
concrete donte three 
stories higli surmounts 
the building, 

Tn tlie work, raydd- 
ity of construction, 
economy, exterior ap- 
pearance, tii'cyiroo fness 
and the avoidance of 
undue notse were im- 
portant considerations. 
'^Fhese were Ifclieved to 
l>o uell met by the 
combination of rein* 
forced c^vncretc and 
hollow tile construc- 
tion. 




I'xiurtofy Cniicc-te S'tf'el Co. 

Built of Steel and Concrete 



MOTOR CAR FOR ARMY TELEGRAPH CONSTRUCTION 



The ,signal service of tho AuBlrian 
army have adopted a 3- wheel motor 
car for emcrgcnev telegraph and tele- 
plione const me t ion. One man operates 
the car while the other fcetls out the 
wire from a retd fastened in front of 
him, A pole witli a U-shaped guide at 
the end is used to raise the wii\* or 
wlien held hoiizontally deposits the 
wire along the side of tin? road, d'ho 
system is said to enable a more rapid 
construe I ion of lines than lias ever 
been attained in any other way* 




Stringing Wire 
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INGENIOUS SHOP-LIFTING APPARATUS 




Dock with Spaces for Jewfls—Dummy hand Baj^ with Secret Compart racot- -Garters with Oooda 

Hung; Oft Hocks 



Tl le art of tlie sliop-lifLor iias been 
reduced lo a i^cience in wfiitdi nianv 
mechanical devices are employed to 
facilitate the work a ml conceal the 
stolen goods. The LomUm police rc- 
(^enlly made an arrest of a female 
expert who was lilerally covered from 
liead to foot with evidences of theft^ 
and without any one of the several 
dozen articles being visible to the keen- 
eyed store detectives. 

hi her hair were vaiuahle pieces of 
small jewel rv; under the skirt was a 
well filled bag easily readictl throng] i a 
false pocket ; a book carried under the 
arm liad been prcjiared w itli spaces to 
liold rings and gems; a dummy hand 



satchel had u trap door at one end lidd 
shut by means of a spring. Her garters 
were sewed with spring hooks and 
clasps for liariging various articles; a 
slit In the skirt cnahied easy access, 
while a jnetv of wax attached to tim 
sole of 11 le shoe next the lieel c mi bled 
the picking up of jewelry after it was 
dropped to tlie lioor. What aji|)e:ired 
to l.se an iimocent culT ornament was 
really a. spring-clip tliat dexterously 
picked lip articles on the show case 
while the hand was in full view. On 
the person of the shop-lifter described 
were found i? article? having a total 
value of several liundred dolinr^ — the 
result of one rlay's ijporatioiis. 




THE '^KAfSER WILhElM DEft GROSS E'^ after the collision with the "Orinoco*^ off 
CherbOLPrg* Some 60 sq. yds. of the "Kaiser wnhelm^a" bow were torn away, the damage 
amounting to S2iM),t>00. Five passengers wer^ killed and on^ injured. That the results 
were no wore^ Is surprising* 
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QUARRYING MARBLE IN GEORGIA 



Cfiorgia marbles arc being usctl in 
all pnrfi= nf oiir own count rv as well 
as exported to Kiirope anti Canada. 
Tlie yearly prod notion of tlrcsc u'orkji 
is very large, a sijigle quarry tiiking 



out as high as 500.000 on. ft. Tlie 
marble is cut by means of stone chan- 
neling maelnnes* gadders and rock 
drills. Machines of latest improvement 
liavo cut as high as ?1 ft. 8 in, in SO 




CciinMV EhIII>h HiAj 'Oh. 



QiiArry from nrhlcJ:i marble haA heen. renun'eal ton tleptb of 17&l:t. NoL« fhe uidDDer Id irliJcl] tbeeojrDer ejiilild^ 

lieen cut bnclt Into tbo bill by Jleod Obuniielera. 
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niimitosj which would be at a rate of 
i>5{) !^{j. ft. ill a lO'hour day. For 
oniiDiiTy machines, ho^veverj 80 to 00 
ft, is considered a good day*g work of 
7-i- hoiiris. 

Frequently the high grade marhle 



extends under a hill udth cheaper stone 
overlaying. In such cases the practice 
is to cut back into the lull as the exca- 
vation grovvs deeper, leaving an over- 
hanging wall such as is shown in the 
illustration* 



AFRICA PROMISES GREATEST ELECTRICAL UNDER- 
TAKING EVER ATTEMPTED 



Transmission 600 Miles at 150,000 Volts Planned 



Darkest Africa will soon become the 
liglitest ]dace in the world if the stu- 
pendous undertaking now phmm'd is 
carried out. The Victoria Falls on 
the Zambesi have a breadth of 5,400 
ft. and a drop of 330 ft., wTth millions 
of lior.sepower going to waste daily as 
the waters plunge into the gorge below. 

The plan is a daring one and con- 
templates long distance transmission of 
OOO miles, wTiieh is imarly four times 
the longest transmission lino at pres- 
ent, with a voltage of 150,000 carried 
on bare cables. Tlie present, chief mar- 
];et for power w'ould Ixj Johannesburg. 

The initial construction contem- 
piiitivs a ] power Iiouse of 50,000 lip. at 
the bottom of tho gorge just below the 
falls. 

When the local agents of the Zam- 
besi power company in Chicago and 
other large American cities are selling 



current tirmemitted by wireless from 
Victoria FalU it will cause no greater 
wonder then than wireless telegraph 
does now ; and the power tiiiusmissioii 
is really a more likely accomplishment 
than the telephone seemed not many 
y ears ago, 



HOLLAND'S HARMLESS SUBMA- 
RINE 



Holland, the well known autliority 
on siihniarines, announces his expeeda- 
tiou to shortly complete plans for a 
new craft which will not be a de- 
stroyer but wlW win by i>utting a vessel 
out of commission witliout Joss of per- 
haps a single life. He "declares it ""will 
be the real tldng in submarines, and 
the diief instrument in doing away 
with wars.’’ All of which lias a verv 
pleasing and Utopian souiuL 




ffYDE PARK%’ 



Victoria Fall*, 5,400 Ft, Wide With Oxford St„ Lond^if 
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STEEL PASSENGER CARS BOUND TO COME 



' 7 ^ is true that pirsmt roarhes are sometrliat Imiger and muck 

hmriei% a?id irill rasisl impucU thaf irottfd hacc wrecked cars built ten or fifteen 
jjear.s ago. it h true, also, that theg are operated til muck higher speeds^ and 
while it may seeui a hntad sfuleuieitl. our ft re rage pcu<se tiger coach today is rela- 
tirely no stronger thati the fars of fiur forefathers. If this is doubted a perusal 
of the newspaper reports of a few w recks In late gejirs wifi suffice. For high- 
speed serrice it is pnict It ally esseatuff to use a steel car, if the safely of the 
pa,s,se}igers Is desinuL The splinters from the oh! waoden warships in time of 
action killed more men than the cannon balls. We have been over the Spanish 
fieei scare for ,^ome years and do nol ewpcct anyone to fire 13-in. shells at our 
cars, yet in a collision the roudilions are not dissimilar. The force of impofd 
will splinter the sills, posts and side plates, and it pussenger caught in the wrecks 
age has not much eh u nee, purticularly irith [hr. addition of fire. In (he steel tar 
Ihe pa,ssengers may suffer contusions, but these are cheaper, from a ctmm- de- 
parlmeni standpoint than an amputated, Urntn Aside from ike question of ttecT 
denis, ,deel passenger cars should be a good investment. The repairs are less: 
the life- much longer j and the cost and weight of a steel passenger cornh very 
near fhat of a wooden car hui(t to the same sprt tfications. ' — J. F. MacFnulhf 
b<‘l'ffrc the A\'e{c Fu gland littiftray riub. 




Steel Passenger Car After Wreck- Note Its Ciood Condition 



Sted (’ars liave now boon in u^e about niglit yoarii. Of 225,000 

frc'iglil car.'^ ojflereO from nine of tlie oar bniltlers in 1M95, tim-thirds wore steeL 
H’be Meel freight ear wa? fir?t built to enable tlic Ciirryiiig of loads unsafe in 
cars t'onstriictod of wood. Soon it was fouml the repairs wore greatly less than 
on wiu^<Ion cars, ainl tliat a steel ear could go in a wreck anil be ropairetl for $50 
wliicli would have ubsolutely destroyed a wooden ear* 

One instance will illustrate this point: Several oars, caeli eontaining 50 

tons of ore, ran three niile.s down a 1 per cejit grade, and with the engine jumped 
over the end of a switdi-haek, the ears ami engine going by actual measurcTnent 
-122 ft. Ijefore striking the ground; tlie point of eontaet was frozen ground, 
thr^ drop Ijeing 5:^ ft. from track level. The migitse and ears then rolled 5111 ft* 
The cost of repairing the bodies of these seven ears was only $350 eaeli* A 
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svoodeD Ciir under similar circunistiinccs woiiltl have been noiliing but kindling 
wood. There would Iinve hem the lisual hontirc to recover a few dollars^ wurtli 
of truss rodSj grab irons, etc* 

A wooden passenger c'oach today may be likened to a man-of-war of a 
century ago, when the flying splinters killed more men than bullets and cannon 
bails. Tlie battleship of today is planiicd to avoid the use of wood vvlicrevcr 
possible, and when one goes into action the decks are cleared of everything which 
can possibly be removed- 

In the wrecks of passenger trains of the past few years, the greatest loss of 
life lias not hem from cars rolling dowrn high embankments, nor going through 
bridges to a watery death ; but on level grt>und, where the helpless victims have 
been burned to death before the eyes of lookers-on, who were helpless to 
render aid. 

How' much longer will this condition be Eillowcfl to continue? 



NEW CONCRETE BASE FOR 
RAILS 



For several years past many street 
railways in England have laid Iheir 
rails in longitudinal beams of concrete 
instead of on wood cross-ties. The 
same meihod was also used in Detroit 
to some extent. In 1 k>Mi eases the base 
of the rail was embedded in the c:on- 
crete while soft and when it hardened 




the rail was literally fastened as solid 
as a rock. 

An adaptation of this system is dc- 
seril>cd in Municipal Hiigineeriiig. The 
longitudinal eoiierele base is used, but 
at frcfiueut and regular intervals 
square hohw arc left in the top. Into 
these boles, blocks made of hard burned 
vitrified clay are inserted, the top of 
the block being grooved to fit the 
baise of the mil an<l hold it. Blocks 
of wood may be sulistituted and the 
rail spiked as on a crost--tie. After 
the rail is in place tar is poured to fill 
file cracks and prevent the admission 
of water. 



CLASSLESS GOGGLES 



tiliissless goggles for automobiHsts 
is the verv latest in the noveltv line, 

mf m, ■ 

a Freuds eye specialist 1 saving bit upon 
the idea in eye protection which, it is 
claimed, wil! eliminate the disadvan- 
tages of the present type. Instead of 
glass the lenses are made of thin sheets 
of steel, in each of whidi arc three 
narrovv slits, one being cut horizon- 
ially, intersected near tlac nose by a 
perpend ieular slit, llio junction of the 
two slits forming a right angle. Be- 
low the boriKOiital slit is another slit, 
which is cut a slant toward the outside 
of the lens. The eliiciency of these 
slits is based upon the seientilic prin- 
ciple that an opening of a small diam- 
eter has the same effect upon the lum- 



Coficnte Track Base 
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inoiis rays as the central point of a con- 
vex )ciis. If the eye is |ilaced near to 
the opening the angle taken in is very 




Ulasskss ehogglrs 



large ami proporlionaie lo the rliametei' 
of the 0 [»ening, The vision obtainetl 
through the slits is ehiiined to be 
brighter and sharper than tlirougli or- 
dinary goggles, while hluiTetl sight 
caused by nun, nnid, dust and steam, 
u entirely eliminated. It also is iin- 
possible for dying stones to break 
tliern as with gogglei? witli glass lenses. 
Front a medical point of view live new 
gles preyent swelling and conjune- 
tivitis. 

*■*—*— — 

A NEW DETACHABLE SPROCKET 
CHAIN 



Tlie illustration shows the evolution 
of a new tletacbahle sprocket ihain, 
which ia so designed that it can be 
made from Hat stock by |mnchiug and 
fortniug in a i^inglo inacliine. 'Hie 
stock enters the machine from one side 
in the form of n long steel ribl>t>n and 
emerges from the opposite side in the 
form of liiiisheil duiiir, ready for liard- 
cuing. As the chain leaves the ma- 
chine it is automatically wound on a 
large reel, controlled by an ingenious 
feed meehanism, which winds tlie 
chain as fast as it is made. 



ELECTRIC ROAD BUILT IN A 
NIOMT 



In a frantic clfurt Lo get an electric 
line 3,000 ft, long in operation before 
an injunction could be issued, street 
railway company in UlevelantI eoii- 
structed the most unique trolley line 
Q\ er seen. 

The track was laid on top of the 
pavement, no ties beiiig used, and the 
rails held in place Isy iron li races. To 
dig holes and erect trolley fjoles w’ould 




A JV^ustiroom Track 



Ivave required several days, so 4 by G- 
in, ]danks hviilt in the form of a gal- 
lows were usc<l for poles. The bottom 
of the ^‘pole” rested in a barrel of 
cinders and each pole was tied and 
guyed to a wagon loaded with stone or 
sand. The sclienie was eleverj Iml tl e 
injunction arrived just in time to pnt 
the road out of business before the first 
ear could be rum There were four 
other tracks already on the same street. 




JNew iDctmcluble Sprocket Chain 
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LEANING SKYSCRAPERS 



Couiitoriititioii fjr(?vaUe(| Tor a timu 
ruceiillj among the hundred:^ £>f o(.^cii' 
panta of a Chicago skyscraper wlieu 
the dj!?eo\erv wai? announced Hial the 

mf 

17-storv structure was J4 in, out of 

V 

])luiTib* Fears were allrtvc{l hy the city 
building dcpartjneiit's slatcjneni Ihat 
the structure liad ht^cn in tliat condi- 
tion for months. 

Inquiry disclosed the fact tliat not a 
skyscraper in Chicago which is a year 
or more old hul is more or Ics?^ out of 
pi uni b owing to tlie yield! Tig character 
of the earth nnilerlying tiie city. An 
inspection is made every two months 
ami records care full v tabulated by city 
ius]jectors. 

♦ * ♦ — — 

UTILITY OF THE SEISMOGRAPH 



The seismograph, that intensely sen- 
sitive recorder of vibrations in tlie 
earth^s crust announced in many wide- 
ly remote parts of the world a recent 
cart 1] quake iu Chile, hours in advance 
of any telegraphic news. These rec<]rds 
are o.vtreniely interesting, and valuable 
as a mat ter of history, hnt liavc not 
thus far liecn of any particular utility. 

The dircittir of ihe ohs<‘rvatory at 
T.aihaelu Austria, now suggests a very 
jiractital use. lie calls attention to 
the fact that the roof of the Charing 
(Vos,s railway station fell without 
warning the day after the observatory 
in his charge reported a great ear t I t- 
quake; and he recommends that here- 
after wdicn Fcverc shocks arc recorded 
that evamination he protnptly made of 
all largo buildings which might be 

afTcch'd by tlie di,*turbancc. 

^ 

1907 MOTOR BOAT RACE 



Tlic racing event for motor boats 
this year will be the Itmg di.stanee race 
from \eiv A'ork to Bermuda, a dis- 
tanoe of 778 miles. The start will he 
on June H under the niispires of tlie 
Motor Boat Club of ATneriea. Boats 
must not be less than ft. length nor 
more than T>0 ft. : carry a small sail, 
five men and stores for 3d days. 



THE 40 STYLES OF CHAIRS 



d’heie are 10 distinct styles of chairB 
emljraeing the period from JOOO E. C. 
to IIK^O A* Ik— nearly 7,000 years. Of 
all t!)e mill ions ol chairs made during 
the centuries, each oiu? can he classi- 
fied under one or more of tlie 40 gen* 
cral styles sliown in tlie chart. Tills 
chart was com[)iled by tlie (^ditor of 
Decurative Turn tin re. The t'oloiiial 
does not appear on ibe chart because 
it classifies under tho Jaiiohean and 
other styles. A condensed key to the 
cliarl follow^s: 

Egyptian. — 3Q00 B, C, to S(XS B, C. Scema 
to have tieriwil lar^t-Uy from the TCtivn' 

Asian. It Infkiynfccl ABsyrlnn nnrl O 
(iofior^itiona, Eiiiri woii osrU as n Tootll' I’l somo 
Fri'tU'h Kmiiirv <]i'4-i'ratloii. Kfkt ii'ed in Its 
0 [itirel.y except fur lodg^.' n^oms. otc, 

<^recJan. — 700 B. C. to 200 B. C. IrirtuencflU 
hy K^^yptian unci Aa^yrlitn slylen?. ]t had i\ 
prosrfcSBive gr[}wth through tho Doric. lo'.t'c 
And <^orlntliJiin iMjriods. It inlTnpnoot3 the 
Romsm stylo anU the ronieclaii. and all the 
Rc'tialssanc'c styli;-??, and nil sto ics fallowl ijbj 
the Hennissunce. Eind is f^tlll tho mont Im- 
portEtm factor l[i UoLorjitlona today. 

Homan. — 750 B, C. to 450 A. D. Rnn>e took 
her art entii’tly from llrceec. and the R jman 
is purely a Gieek de^elourncri t. The H[>mEin 
style In the Hena l-ssanre, and It 

this wa^' is MtlU a nmtnlnem f .ictor in morJ- 
erti flcoomtiun. 

Pompeian. — 100 S. C. to 79 A. O. 9n-ne- 
tiines called tile Greciiih- Roman style, wh c:i 
well describes Its ['cjmponeiits. Thc.i style we 
know as Creek was the fiteek us used In 
public ^tmclures. The Pompeiiin Is our heat 
Idea of Creek damf^attc dccomtion. I’ompelt 
wan loru^ hnrleil. but when rtdisen\ered It 
Timmptlv InHnenced all F.urovean stvies, in- 
eluding Louis X\'l. tind the various Cetngia i 
-Styles. 

By ran tine. ^03 A, O. to 1450 A. D. The 
’^’R7j,Rlci'n Roman” style, fvriKinatln^c in tho 
lemovai of the capital of the Roman Rmpir- 
to Coiislantlttople (then enlled Uj'Eantlum). 
It l3 a comhtnatien of PtTsSun and Homan. 
It Infliienr'ed the v;iri(aiH Moorish, fijititecnJc 
aiui other Mohammedan styles, 

Gethic. — 1100 to 1550p It hud rothlhfr to do 
with the Gtjths, but was a local lilurorea i 
outgrowth of the Rmnanca*]ue, It spread all 
over Kurope, tihd r^-adi+^d its cllmris of de- 
velopment El bout InfjO. It was on the Gothic 
eoiiStrm'tton th.at the Nortliern Run] ]J [-it a ani 
Knglish Iteu ill-nuance slyles were prafferl to 
form rtueh siylvs as tlie I'TliKEibetliati. etc. 

Moorish, — TOO to IfiOD. The \airIoiis Mohnai- 
iredatt styles v.^n all be tmoed to the anci nt 
I’ersliin thrfiuph the Hy^anime. The Moorlsli 
or Moresfiue was the form tiiken hy the Mo- 
hanimedana in flpaii]. 

Indian.— 2000 B. C. to 1906 A, D. The East 
Indian style Is olmost composite, a? expected 
oE one with a growth of nearly A Ofiii yea'-s. 
It has been influenced repeaitedly by tuiisld^ 
fercea iiiid Various rullKiouti [nvasinns. and 
In turn, inttuenoed other far Eastern 
atvlefl. 

Chlnes^r. — 3500 0, C, to 1906 A. D. Another 
of the ancient styles. It had a eontinuenj-^ 
growth lip to w^o R. alnee When It has 
not chanj^ed much. It has Intlueneed West- 
ern stj'les. as in tbf? C'hlliperPlale, Quei.‘ti 
Anne, ttf. 
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dutch RENArSCE. 



GERMAN RBNAISXE 



FRANCOIS 1 



HENRI II. 



roman. 



POMPEIAN. 



MOORISH. 



INDIAN. 



EGYPTIAN 



GRECIAN. 



CHINESE. 



JAPANESE. 



ITALIAN GOTHIC. 

I 



BYZANTINE. 



Ck»*f 



renaissance 
ITALIAN Cenlurj 



renaissance 
ITALIAN 'aih C«niuri 



SPANISH RENAIS'Ce 



Japanese,— 1200 B, C. to 19D6 A. □. A f^tyle 
pnitiab3v sprlUKjng orLtfiiuilly fiom Cliina, but 
now rtbsjoUiLolj' tilFitlnft. U has InlluerueJ 
rpt.-eTit urt In Europe tmtl America, eapcoLaHy 
the ' N'ew' Art" styles. 

Italian Gothic.— HOO to 1500, Tile Italian 
Gothin tliffers from the European ami Lneh^sh 
Gothic in climbing more closely to the Ro- 
maneBtiut-Syziiallne afiginals. 



Tudor.— 14S5 to 155B. The earUeat entry of 
the Rinaissaiiue hUo iCnslamh An applica- 
tion of Renalsati fice ti> tlie Got Ilk- founda- 
tions. Its j^rowth w'na hUo the EliKftltethan. 

Italian Renaissance^ Fifteenth Century — 
1400 tc 1500. The liirth century of the Re- 
naissance. A sceklfi^j for revival of the old 
Roman unci Clretik. decorative anJ cotiainjc- 
llve forms. 
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OUEEN ANNE, 




Lours XV, 





R. & J. ADAM 



empire. 



BRITISH NEW art. 



L'ART NOUVEAU 




Italian Renalseano«, Sixteenth Century— 
1500 to 1600. A |?erlo0 of greati?r elaboration 
of detail and more freedom from actual 
Greek and Roman models, 

Italian Renar«sancep Seventeenth Century^ — 
1600 to 1700,, The period of great elaboration 
and beginning? of reokless ornamentation, 
Spanish RenaiBsa nee ,“1500 to 1700. A va- 



riation of the Renaissance .spirit caused by 
the comhlnatton of three distinct styb.^g— the 
Renal-'isance as known In Italy, the Gothic 
and the Moorish, In furniture the Spanish 

ReaaisRance is almost identical with the 
Flemish, which it influenced, 

Dutch Renaissance^ — 1500 to 1700, A style 
Influenced alternately by the French and the 
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Spanish. This styl^ and the Flemish had a 
strong inrtuerite oil the Kngllsh William and 
Mari' and Queen Anne styica, and especially 
on the Jacobean. 

German Renaissance, — 1550 to 1700. A style 
introduced by Germans who hud j^cmc to 
Italy to study. It was a heavy treatment, of 
the Retiaiasancc spirit, and merged into the 
Germnn liuro^iue about ITOU* 

Francis |.— 1515 to 1549. The introductory 
period when the Italian lienat'iS^ince found 
foothold in France. It Is almost purely Ital- 
ian, and was the forerunner of the Henri II. 

Henri U. — 1549 to 1610. In this the French 
Rcriaissance becfirne differentliLtcd fi'om the 
Italian^ assuming tmUa that were tipeclftcaliy 
French fltid that w'ere cmphasla<^d in the 
nest period. 

Louis XI 1 1. SIS to 1543. A typically 
French Style, in which but few tracoEs of its 
derivation irom the Italian remained. It was 
iollowefl by the Ja:itits XIV, 

ElIxabetbariH — 1558 to 16D3, conipound 

style conlEiinlng traces of the Gothic, mucli 
of the Tudor, t^ome iJiilch, Flemisli and a 
little Italian, Especially noted for Its Hue 
wood carviiig. 

Jacobean. — 1603 to 16B9. 'E'he English pe- 
riod im mediately following the EIlKabetluin. 
and in most respects nuite similar. Tlie 
Dutch InJluence wa.*?. however, more prH.Nml- 
nent. The Cromw'i. Ilian, w’^hich Is included hi 
this period, was Identtenl with it, 

William and Mary. — 1SS9 to 170?, More 
Dutch ttirtth'hces. All furniture lighter and 
better suited to domefith': iJurfHtseg. 

Queen Anne. — 1702 to 1714, liicreusiiig 
Dutch inlluence. jEK.ohean Influence ftnalLy 
discarded. Chinese influence largely present- 

Louis XIV.— 1643 to 1715. The greatest 
French style. An entirely Fiench cn^atlon. 
markeiJ by elegance hui.I dignity, Tow’ard 
the end of the period it softened into the 
early Hococo, 

Georgian, — 1714 to 1820. A dfi'cct outgrowth 
of the Queen Anne, tempered by the prevail- 






Ing rrench styles. It Includes Ch.ppendalCi 
Hepplewhlle and Sheraton, but these t iree 
great Cabinetmakers were sufhclemLy distinct 
from the average ijcorgian to be worthy aejj- 
arate classification. 

Chippendale.^1754 to 1800. The greatest 
English cabinet !^t\"le. Fased an the Queeti 
Anne, but draw'ing largely from the ROCJCO, 
Chinese and Gothic, he produced three dis- 
tinct Lj pea, via. 1 French t’hlppendnle, Chl- 
neae Chippendale and Gothic Chippendale. 
The lEist is a negligible Litiantity. 

Louis XV.^17'i5 to 1774. The Roebco pe- 
riod. The result of the efforts of French 
deslghera to enliven the Louis XIV, and to 
evolve a new stj'le out of one that had 
I'eached Its loginal cl I m ns:, 

Hepplewhite, — 1775 to 18d0. Succeeded 
Chippendule ns the ]w>pular Knghsh cabinet- 
maker, Ry (nany he Is coujsldered his supe- 
rior. His work is notable for a charming 
delicacy of line and design, 

Louis XVI,— 1774 to 1793. The Frendi 
style based on a revii,iil of Greek forms., and 
fnllueneed by the diacovciy' of the ruins of 
Pompeii. 

Sheraton, — 1775 to 1300. A fellow’ caldnet- 
maker, workiiig at sLime time as Hepple- 
whlte. [ Jnn of the (.'oloniaj atvies (Georginn), 

R, J, Adam,— 1762 to 1SO0, Fa there of 
an English classic revi'.al. Much like ihe 
French Louis X^■I and Empire styles fn 
many respects. 

Empire, ■^1304 to 1314. The style created 
during ihiT: Empire of Napoleon I. Deiived 
from classic Roman suggestions, with some 
Greek ami Egyptian influences. 

New Arts.— 1903 to date. These are va- 
rious w’orlhy alleTn|.!ts |jy the doftigners of 
various natiema to create a new style. Some 
of the results are good, asid they are apt to 
be like the ' ‘little girl who had a little curl 
that hung in the middle of }■^^’r forebemJ." hi 
that "when they are p:ooil they are very, 
very good, but when they are bad they are 
horrid," 







STERN wheel CRUISER 



With it draft of only in in. tliE 
18” fL tMTii,^ct- illiL^tratt'd iitTonls crui:^- 
ing fibililios muisiitil in low- water 
Ixbils. I’he l)Piun is 10 ft. and tlif liead 
room in the enhins is 0 ft. 3 in. The 



main ealiin linirfhed in Califomia red- 
wood divides into two eoniniodious 
sleejdn^'' rooms hy means of curtains. 
Tlie hertlis are made np from (lie seati^. 
.V f refill water tank containing 80 gaL 
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is carrieU forward witli a large ice l>ox, 
The motors are double cylinder 5 in. 
bv 5 ill., driving two paddle wheels of 
5 ft. diameter; paddle wheels are indc- 
jxjndont of each other and reverse. The 
boat will ride a fairly heavy hwt 
was biiilt^for cruising in rivers and 
into lakes where weeds \voidd render a 

propeller inoperative, 

■ * * * — = — 

STEEL FORM FOR CONDUITS 



A few quarts of this ^^mother sea 
w^ater'^ are used to a ton of ordinary 
water for sprinkling roads. The sea 
salt absorbs the moisture from the at- 
mosphere, thus dampening the dust. 
The method would he inexpensive and 
practicable for places not far from the 
sea. 

♦ * ♦ - — 

OUR 20,00<VTON BATTLESHIP 



A recent invention calculated to ex- 
pedite the amstrueiion of toncrete con- 
duits is called the collapsible steel cen- 
tering, It consists of plates of sheet 
steel bent to form the exact size of the 
conduit or sewer which is to bo built, 
8tecl rods braoo the form while the 
concrete is poured and setting; then 




Sextktn Form 



the hirnbuckles are uiificrowcd and the 
form taken down and moved away, 
F"ifty lineal feet are sufHeient to keep 
the w'ork going* 

♦ • ♦ 

SEA SALT STOPS STREET DUST 



Ten designs were submitted by 
builders and one was prepared by the 
Bureau of Construction for the pro- 
posed 30,000-ton battleship; Secretary 
Bona))arte lias recommended to con- 
gress The department's own plan. Com- 
parison naturally will be made with 
the ^^Dreadiiaugiit/^ which shows our 
new battleship to he 10 ft, longer — 
olO ft, — 3 ft. more beam and 2.000 
tons greater displacement; coal capac- 
ity is 400 tons less, equipment of 12-in. 
guns is the same, but the armor belt 
extends farther forward and aft* 

*-*“♦ 

NEW RAILWAY EQUIPMENT IN 
1906 



New railway equipment ordered dur- 
ing 1906 was a little less than the pre- 
vious year but makes a good showdog. 
The Kailvvay Age compiles tlie follow- 
ing figures : 

Locoinotivefl 5,642 



Vaflaerger eara . 3,402 

Frei/^ht cars ..*.... 310,805 



.Miles track built. . . * G,0fi7 

Texas built the most track, 701 
miles, and Massachusetts the least; 44 
miles, 

lit 

LAUNCH EARNS $600,000 A YEAR 



Salt extracted from sea water has 
been recommended by a Bordeaux 
chemist for laying road dust. The sea 
water is placed in great shallow 
troughs and evaporated by the sun's 
action. The different salts cn^stallize 
in order of insolubility, chloride of so- 
dium being the first to separate, while 
the others j more Bolublej aecumulate in 
the remaining water. 



The most profitable boat in the 
world, if not the best paying commer- 
cial craft ever built, is tb* $15,000 
launch belonging to the water depart- 
ment of New York cit3^ It is con- 
stantly in operation night and day 
along the water front and collects tolls 
from vessel men who help themselves to 
city water from street hydrants. The 
boat collects $600,000 a year. 
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A PERISCOPE FOR THEATERS 



The womon kIMI persii;! in wcfiring 
high linty m the livcaters ami in 

seJMelentie the men nre lining an in- 
vention like the peri^eope of a siiIh 
marine. The device ivhicli is called 



“The (iiant*E Evc’^ resenihlei? an ordi- 
nary cane, but U really a tube in ivhich 
are lenses and luirrorri, \Mien raised 
the lens at the upper end is iminted at 
the stage while the man looks iirlo 
another lens at tlie lower end of the 
tube. 

» 

NOVEL TYPE OF MOTOR BOAT 



The motor boat *'Slio-Me'' illus- 
trated herewith is more unusual than 
beautiful, and while built for fast mov- 
ing would be a doubtful proposition in 
heav}- weather. The Motor iloat says 
it is owned in Daytona, IHa., and 
made a record of 3:52 over a meas- 
ured mile course. 



RAILWAY OVERHANGS PACIFIC 



Between San Kraiuuifco and Santa 
Cni!i^ along the shore and overlooking 
the mighty Pacific^ a remarkable piece 
of railroad construction is being car- 
ried on. The distance is only 85 milea^ 
but San Pedro moun- 
tain, rugged and precip- 
itous, has stood a formi- 
dable obstacle in the 

way of other projected 
shore lines. 

At this point, prepara- 
tory to active const me* 
tioii, siirveyoriS were low- 
ered over the edge of the 
cliffs, Imndrcds of feet 

above the breakers of the 
angry Pad lie, to lay the 
grade line. Then fol- 

lowed workmen, clinging 
to the cliff while like 

giant woodpeckers they drilled small 
lioles and charged them with dynainite. 

At last a broad shelf was blasted 
out along whielt ia being laid the track 
of tlie Ocean Shore Hail way. The work 
in this region alone cost nearly 
$ 1 , 000 , 1100 , 

Other railroads fought against the 
new line in every possible way and 

made it very dilTiculi: to get into San 

Francisco. A long high trestle carries 
the line over the shops of another 
company Into tlie lieart of Die city,. 
^ # ^ — — 

Astronomers are irying to photo* 
grapli tlie sun's corona without an 
edipse, from the Janssen Observatory 
Oil the summit of Mrmt 





The "Sbo-JVlc,'' Built for Speed 
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THE FOUNDING OF BELLS 



Requisite Qualities of the Metal --Methods of Casting— Testing and Tuning 




fJg, l— Moultfi. Fijr, a-^PQuriJijf th« 
Rg* a Chine Bell 



■ I,- for ^1 

;I1V W'^ll■k^‘1l out lU-Tlttlu- 

1 1 :! Item |inK/in'eLl 

fHM.1 ii I raft mailr whinh 
shows the Inside diiHiie- 
toT of the hell at the 
fcihouldeT Jxist half the 



In the sound-bow of a bell — that part 
of the eircimi fere nee struck by the 
clapper — ii? found the most cosmopoli- 
tan of all expressions. Tha hel] speaks 
the same language of joy* sorroWj or 
alarm to all nations. And the romance 
that ha ?7 emanated from hells since our 
curliest lec'crds of their u&e in tl^ypt 
and Assyria exteiuls even into tlieir 
manufacture. 'Hie use to which the 
bell will be put determines the com- 
pound of metals its maker will select. 

The bcihmetnl commonly used Is an 
alloy c-omposed of Sii parts eoppei- and 
50 parts tin* but every bell fonmlcr has 



his own variation of tins formula^ and 
in tlie product exj>erieiicc counts for a 
grt^at deal. The metal Is of a vcdlowish- 
gray color, hard* brittle and sonorous ; 
a fracture in it shows a hoe grain. 
'Fhc co]>per used, where quality of tone 
is dcsinnh must be commercially piire^ 
as the presence of lead, even in niiimte 
quantities, atfccts I lie tone. The larger 
the proportton of (Opper in the alloy 
the graver and deeper the tone of the 
bell; while by adding tin, zinc or iron 
a sharper tone resulls. Silver gives 
sweetness to the lone and many very 
old eliureli bells c^mtain a large amount 
of that inctal. In some 
['an-> rlnireli lie] Is hn\e 
hi Til i7iis| fro re j^'Welrv, 
r'oins ami rji-miiiunts 
ri luiti'd bv woi'sfiip- 
" I's , 

Tii tIm' f'dl fniiiiilry 
rhe pj-ii; ortif. Hate ri'- 
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mouth diameter; the thickness of the 
bell througli the sound-bow, one- 
fourteenth of the inoiitb diameter ; tlie 
wakt thickiieSB, half the aound-how; 
tlie shoulder tliiekness^ a third of the 
soimd-bovv’; and line lieighth of tlie l)cllj 
about 11 times the thickness of the 
pound-bow. 

According to flvis lay-out, two sweep- 
lioards are fashioned, one called the 
"'coTc'^ sweep and the other the ''ease;' 
or outer sweep. Two iron flasks are 
provitied, also, called the *'case” and 
the ^*eorc.'' The ease is an inch or two 
larger tluiii the required liiii?^hed mould 
and in it the outer shape is moulded. 
The core is an inch or two smaller than 
tiu? required finished mould and on this 
the inner shape is moulded. These 
niouhls arc shown in Fig. U the cope 
or case wi(h its wide part up and the 
core with its wide jjart down. The 
moil his are cadi swept up with a rougli 
loam coating on the casting surface 
and the outer iiKUild receives an im- 
pre.ssion of the inscription which is to 
a])j>ear on the Ml in raised letters, 
after which it is slicked over, 

Tlie ntoidds arc ne.st closeil and set 
around in order under a large crane 
ready for casting, and here there is a 
marked difference between our method 
and the European. It will be noticed 
that these iron flasks have numerous 
holes wtiich are provided lor a two- 
fold jmrpose — to make the loam coat- 
ing adhere )>etter and to allow the gas 
whieli is generated during the few 
st'couds required for the [wuring to 
escape tliroiigii tlicse holes and 

luirri itself out. I'lie Kuropean method 
is to sweep up the moulds over brick 
cores in e\ pit, and then over this to 
sweep a hell of clay, and over this^ — 
beginning with the smooth cesat— they 
lay on the outer loam form. When tlie 
moulds arc done, they lift olf the outer 
mould, break up the clay bell, replace 
the outer mould and then pack tlie 
whole in the pit hy pressing down the 
dirt previously excavated and then 
W'eighting it down. Nothing shows 
above the foundry floor level but the 
“heads^' or ^*gatcs/^ into which the 




Chime* and Keyboard for PfaylnK Them 



molten metal is jiourcd. There is 
always danger of gas explosion by the 
European method. By our method this 
dangvT is rr-dueed to practically noth- 
ing because fill our casting is done 
above ground and in a way iliat allows 
the gas to burn out. 

Figure )2 shows ]\ow the metal is 
poure<l into the easting when prepared 
and al&o shows moulds ready for cast- 
ing set under tlie big crane previously 



2S8 
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mentioned. The casting is usually 
done fts early during the day as pos- 
sible, so as to give plt^nty of time for 
the metal to slowly cool down by the 
next day, when the bells are removed 
from the moulds to finish cooling. 

\^lien the bells arc intended for a 
peal or chime, they arc lifted up and 
tested, as shown in Fig. 3, to ascertain 
their accuracy of pitch and if they are 



WOMAN CARPENTER WHO BUILT 
HER OWN HOUSE 

i 

A woman who is nn expert carpenter, 
as well as a brick mason and a painter, 
is not often found among tlie fair 
daugliters of Mother Eve. 

California, liowever, pos- 
sesses such a woman, and 
she lives in Emeryville, 
one of the suburbs of the 
city 0 f Oak 1 an d ^ — j ust 
across the bay from San 
Francisco. 

Tliis woman is a widow, 

35 years of age, and her 
name is Mrs. Bertha Bis- 
sell. She lias, within the 
past few months, built, 
with her own hands, a 
very neat little one-story 
cottage containing five rooms and a 
porch. This building is what is known 
as a ‘^box cottage ^* — -25 by 15 ft. — 
containing a parlor, bed- room, dining- 
room and kitchen. At the front end is 
a narrow porch. 

All this work w*a& done by !Mrs. Bis- 
scll Avitliout the least assistance from 
any one. She drew the plans herself, 
and built accordingly. About IS years 
ago Mrs. Bissell assisted her husband, 
who was a skilled carpenter. 

*'^A11 the plans 1 drew, and every 
piece of lumber in the building was 
measured, cut ami put in place by my 
own hands, said Mrs. Bisselfi “and so 
I know* it was done riglit. There 
stands the cottage to speak for itself/' 

She added: “I wouldn’t have any 
carpenters or men to help in tliis work, 
as I knew I was well capable of doing 
all the work myself. No, I had no 



a little off, mechanical tuning brings 
them to standard. Bells for tower 
cdocks or for fire alarm use or for a 
church or a school tower, used singly, 
are not timed, as individuality of tone 
in such bells is desirable, 

Figure 4 sliows how a chime of bells 
is set up aud Fig. 5 shows the lever 
keylmrd with which tlie chime is 
played. 

m 

-♦ 

assistance whatever. I laid the foun- 
dation. built the frame, put on the 
roof, jjainted inside and out, put in 
the windowis and liiing the doors. I 
think that's not so very had— for just 
a woman.'* 



SIGNALING DEPTH OF HARBOR 
WATER 



.V J^cotch port has an ingenious sta- 
tion for signaling to iii-coming and 
out-going ve.^sels the depth of water in 
the fairway. A mast on top of a small 
rectangular building has a vertical 
cable on eitlier side, one carrying four 
large balls at specific distances, the 
oilier three. Each ball represents a 
foot of water and it is raised and low- 
ered on the cable by a float in the 
harbor connected to gearing in the sig- 
nal house. At high tide all seven balls 
are visible, but as the tide falls^ one 
by one tlic halls disappear. 

At night a system of powerful lights 
in the Jace of the building is used. 
These lights are automatically turned 
on and off at the correct time. 




Built t>y a Woman 
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MOROCCO MOTOR SURF BOAT--A Sort of Modern kotnan Galley SbJp-^The Men Stand Up to Pull 
and Fall B«ck upon the Seat at the Cnd o1 Uic Stroke 



CUTTINQ CHRISTMAS TREES NOT 
WASTEFUL TO FORESTRY 



Most of tlie evergreens cut for 
Christmas trees would probably never 
make good timber and the species 
usualW cut for that purpose have lit- 
tle other economic value. Many are 
open grown branchy tree^i that may 
actually have l^een a miisancc and it 
is the general opinion of ft>resters 
that there are few uses to which these 
small fir trees could he put whicli 
would contribute so nmch to the hap- 
piness and goo<l of mankind as their 
use for children on Christmas da} . 


VASES WITH SIDE OPENINGS 



Among the new novellios shown liv 
Tiondon jewelers are silver vases for 
flowers, with o]>oninge on the Pide as 




sJiowti in the illustration. Tliis ar- 
rangement admits? of a pyramid effect 
in one nr more colors, according to the 
blossoms selected for the display. 

— — ♦ * * 

HOW TO ENCLOSE A STAMP 



On page lOGfi of the Octol>er mimlxT 
1 read to enclose a stamp/’ but 

think the following a 
better met] lod. With 
a pair of' scissors or 
knife, which should 
be found on every 
desk, cut two slits on 
margin of paper as 
per illustratioTi and 
tuck stamp in. This avoids moisture 
or mutilation of stamp. — Contributed 
by Mrs* H* J* Morton, 40 Campbell 
go. 







PLAN TO EXTEND CHICAGO 
DRAINAGE CANAL 



It is planned to extend the Chicago 
drainage canal through Joliet and two 
miles below to Braden’s road and there 
establish a $CIKK1,POO power plant ca- 
pable of developing 40,000 hp* It is 
estimated that the revenue from this 
plant would approximate $500,000. 
Joliet would have an inland lmrlx)r 
averaging 200 ft. in width and S4 ft. 
deep. Tlie extension of the cnnal, aside 
from the power plant, would cost 
$ 1 , 000 , 000 . 



Qlvei a Pyramid Bffect 
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HOW GLASS BOTTLES ARE 
MADE 



By E. B. Andrews 



The manufacture of glass bottles, 
such as we see everywhere nowadays, is 
a very interesting process. Tliere is a 
certain large firni near Chicago which 
turns out over a quarter of a mil lion of 
thet?c iinttles every day and furnishes 
employment for hundreds of people* 
In tin's factory the glass is mdted and 
the bottles blown around two furnaces. 
The larger of thcjie is a continuous or 
tank furnace, constructed us shown in 
Fig. 1, which is a longitudinal cross 
section of the furnace* Its dimensions 
are T5 ft long by HJ ft. wide and tlae 



furnace^ but must be recharged with 
fresh material each time after one 
charge lias been used. It takea about 
three days to melt a cliarge in one of 
these ]iots, in order to avoid loss of 
time, two sets of pots are used, one set 
being filled willi melting glass mate- 
rials while the other contains molten 
glass which is being used. 

The materiuls used in these furnaces 
are a very pure white silica sand, quick- 
lime, soda ash and saltpeter* When 
heated together the soda ash, f(uick- 
lime and silica tlu.x together to form a 
transparent glass which has a deep 
green color owing to the prmnee of a 
Email amount of iron in the sand* The 
addition of the saltpeter, however, 
oxidizes the iron so that the color 




Flff, ]^«CantlJiuoM« ntass PurnH«c 



molten glass lays over the entire length 
to a depth of ij ft. 

The glass materials are charged in 
at the rear door and are quickly melted 
hv the intense heat of a blast of burn- 
ing gas wbicli is forced In through the 
openings in the side. After the glass 
is melted the flame plays over it and 
renders it very hot, thus burn ing out 
the impurities and refining the glass. 
As it ]>as&es do w* the tank the molten 
glass cools somewltat and is withdrawn 
at a bright yello’w heat through the 
openings at the lower end. 

Tlje other furnace consists of a num- 
ber of queerly shaped pots (Fig. 2) 
arranged in a circular brick tower with 
their necks sticking out through the 
wall, A gas flame h used to heat these 
I>ots, also, which do not yield a con- 
tinuouB supply of glass aa does the tank 



becomes a very liglit green, and this 
slight tinge is neutralized by a little 
manganese dioxide which, alone, would 
give a pink color to the glass. The 
molten glass corrodes the firetday pots 
and furnace lining very rapidlvj so that 
the furnaee must be relined every year, 
while the life of a pot is only three to 
four months. 

The method of treating the glass 
after melting is the same in both fur- 
naces. The bottles are blown into cast 
iron dies (see Fig. 3) and in order to 
make a complete bottle a number of 
men are re<juired, each doing a special 
part of the work* A glass blower stands 
in front of each opening, equipped with 
a small iron tube about 3 ft. long and 
J in. in diameter. He dips his tube in 
the glass, collects a small ball of it, 
pulls it out and blows it a little, mean- 
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wiiile rolling il hack ami fortk on a 
?=tnonili iron plate until it iietome:^ 
evliinlrieai in ^liape ; then lie jnits tlie 
tjrill hot cvlimler in a die. whicli 
iti opened Ui receive it and is closed on 
the glas=. 'J’hiH die somewliat rcstniddcs 
a coninion wallle iron and when the 
I dower apj)lies a lirtle air pressure the 
f)la,stic glass expands inside it to form 
a iioltlc per/ct ( in evei'v part save ll»e 
neck. 

A man operating the ilies mnv n - 
M roves the liotllo ready for anoiher blow 
and li l>ov slips tlie liot iiottle i^^{^ a 
metal |K>eket at the end nt an iron rod 
and plates it in a small reheating fur- 
nace where the neck is lieated to red- 
ness ]iy nn otl 11a me. A third man 
then seizes the rod and grasps the hot 
nei'k in a special ]y sliaped jiair of 
wtHjdeii tongs. These tongs have a 
Loiigne jnst tltting into the in ek of the 
liotHe and two jaws with notelies eom»- 
sponding to ridges desired on tlie ex- 
terior of the ncek so tliat w]im the 
Ij^dtle i? rotated in lliese tongs the neck 
is given any desired shape* 

The glass afler this treat uicnl is 

extrenuly brittle ami the bottles would 

lae very easily broken. To civereomc 

this defect tlicv are placed in largo 

pans and after bfdng heated nearly to 

dull red are idlow<'d to enriil verv slowlv 

while [jassing through a long brick lino. 

Afier this fborongh annealing, the cool 

bottles are packed and shipped, 



Tfammcring or vibrating a steel 
magnet diminishes its niagnetisra. 



DEEPENING THE RHINE 



Thv river It bine between Marmhdm 
and fStrassbn rg, Germany, is to be 
deejH'iied so as to be rJiivigablc all the 
year roimtl. In its present state for a 
period of from HH) to days vesseds 
are imahlc lu pass up tlve river to the 
extensive^ stone docks at Keld and 
iStrasshurg on aecmmt of low water. 
In lfM)l the river was only navigable 
during loO days, Tratlie up the river 
lias increased fn>m tons in ISPti 

to 807 A IN tons in 1!)05. t'est of 
hansportati<m from all ocean [x^iiits 
into soutliwest Germany and iSwitsier' 
land is rcEliieed by bringing freight iij) 
the Khine to ,S trass Imrg, The cost of 
Uie imprownumt will be Jf3,212d)00. 
^ 

RIPENING BANANAS BY ELEC- 
TRICITY 

An Kngli.sli eh^el rival expert has dis- 
covered a nieiins of ripening l>ananaH 

to order. The 
h 11 n c h e s or e 
himg in an .air- 
tight glass case 
ill wldch are a 
nil in her of edee- 
tric ligids. The 
artificial light 
and boat hasten 
the ri|)eiiing process in proportion to 
the mimiier of lights turned on. Rec* 
ords have hren made wliich enable the 
operator?? to make delivery of any de- 
sired quantities at any agreed dafe. 
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LOCOMOTIVE CRANE 



LIFE-SAVING VEST 



A novel piece of wrecking machinery 
has? been hiiilt by the Great Western 
Kv, of EnijflamL It coiiibiiies a loco- 
motive and eran^ in one, the engine 



An Kiiglii=li invontur walked to the 
bank of a deep lake in a public park 
in London and threw Inmi^elf into the 
water. Before tlie life shaver stationed 




EnifJith Locomotive Crane 



weighing 88,000 lb. and the crane 55,- 
000, Tlie length over all is 30 t'L, ami 
the lifting capacity 0 tons over a 12-ft. 
radius* 

♦ * * — 

TIN ROOF RESISTS FIRE 



The enduring qimlittos of a good tin 
roof when subjeeted to intensu^ fire are 
desi'ribed in the Metal Worker by a 
Baltimore eorrespondent, in an article 
on the behavior of various types of 
roofing during the big eonfiagration in 
IfKM* IJc says: 

The ?^ew Assembly Rooms, so-called, 
were covered many years ago, probaljly 
50 years, witli tin. The Imildmg 
caught fire about 6 p. m. and burned 
under and along the eilges of the 
sheathing for hours, being extinguished 
and starting in new places. I watched 
it for two bouTfl, ami the building did 
not siiceuTnb until 3 o^elock the next 
morning, nine hours afterward, aiid 
then the fin roof lay all over the ruins, 
having fallen wdtli the walls. Tt lay 
there for days, until the rebuilding be- 
gan. Good tin for roofing is the light- 
est, easiest repaired and the neatest 
roofing material that can be used ; it is 
lightning am] storm-proof and a fire 
retardant and fire eonfiner. 



on tlae grouml could rcadi him the 
man had lit a cigar and was calmly 
reading a pap<?r. It v'as his Tiovel way 
of ilcmoiistrating llie life-saving quali- 
ties of his *d)alloon vestv” t]ie lining 
of which contains a rubher hag pass- 
ing around the body. This bag can l>e 
inflated by means of a r\ibber tube 
and mouthpiece, a cheek valve prevent- 



The BallcHHi Veet 

ing file escape of the air. Tlie buoyant 
power of the hag of air is sufiident to 

keep the arms and head above water. 

— — 

A residence on the Hudson river has 
a noise- proof chamber 23 ft. square 
blasted out of the rock beneath its 
foundations. The room is fitted up for 
chess playing and was necessitated by 
tile whistling of the river craft. 
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TOBACCO STEMMING MACHINE 



Tlicrc urc -EOOjOOOjOOO lb. oi' tobacco 
steiumed each year in this country 
alone; and prac-tically all of it 
stemmed by Imnd, re- 
tjuirin^ the services of 
200bhl(i employes. 

For OA'cr 10 years past 
inventors have been 
spending tl^etr time and 
fortunes in what peenied 
the hopeless attempt to 
design a niacin nc which 
would slo this work. One 
Chicago inventor lias 
worked steadily for 14 
years at id lias Just won 
ban] earned^ but gratify- 
ing^ ^=inceess in the ma- 
chine illnslraleJ. 

T li e leaves t o b e 
siemtited are fed into the 
machine, one at a time, 
by niiskilled labor and — 
the maclaiiic docs the 
rest, removing the stem, 
cleaning the leaves, 

V o u II 1 i n g each onCj 
throwing out the stem in 
one [die, and laying the 
leaf in another which 
when big enough constitutes a ball/, 
hh'om 70 to 140 stripped leaves con- 
stitute a pound. One cAperieneed 



feedej- or two green men will feed the 
two sides of rlie rnaeliinc and run 
through ],5?00 leaves per hour. The 
machine removes from tobacco manu- 
facturings one of tlic hardest and most 



OiBcards Sterns^ Piles up Leaves 

unpleasant features of the work and 
at the same time etTeets a saving of 
3tK) per cent in the cost of the work. 
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FIQHT FOR UFB IN SUBMARINE 



How ttae Cr«w of tb« F^^Cb 
Met Their F«te 



It is known thnt the men of the ill 
fated submarine '*Lotin" fought des- 
perately for tlieir lives before being 
drowned, says the London Express. It 
will be remembered that tlie submarine 
>vent out in rough weather, and was 
followed bv the tug *4skeul.'^ After 
three dives Capt. Fepoux signaled to 
the tug that he was about to drop 48 
ft, for a fourth dive. 

The M’ater ballast was taken on board 
and the siibinarino disappeared in the 
waves* When it had arrived at a depth 
of 48 ft. (as the manometer showed 
him), the captain ordered the valve to 
be shut. The sailor whose duty it was 
did so, but when the valve was two- 
tbirds shut the sluice stopped, and the 
sailor, thinking it was dosed, left it, 

^ The captain then ordered water to be 
pumped out, and his orders to that 
otfect are noted on the log. But the 
valve was open, and tlie water con- 
tinued to pour iu and the submarine 
to sink deeper. 

Then the turbine was set workings 
but under the pressure of tlie ivater six 
holes were torn in the sides of the 
‘*LiUin/^ the accuirmlators were para- 
IvKed, and the wretched sailors worked 
feverishly in an inky darkness, broken 
now and again by a flash, as one short 
circuit after another occurred. In the 
dark the men felt their way to the corn- 
par iinent forward, for the turbine in 
the stern would not hold its own 
ftgainf^ the inrush of water. They 
bleached the forwajd oompartmeufc, 
dosed the partitiuUj. .and ;f ought fever- 
adily (for lifq. 

Then tlic lead weights of ^he fore 
part were set free, and the ^Tmtin'^ 
:iuade a sudden leap above the surface 
of the water. The sailors on board the 
“Tskeul” saw her leap out of the water 
prow upwards, like a dolphin at play, 
and plunge dowm agaixi for the last 
time. 



The sailors on board the fated ship 
tore tlieir shirts and clothes, and in 
their frantic fight for life tried to stop 
all openings until the ^^Iskeul” should 
bring help. 

It was exactly 10:30 when the water 
stopped the dock in the stern. Tlie 
clock in the tower stopped at 1 1 :25, 
For nearly an hour the fourteen sailors 
must have waited for the help which 
did not come, and then tlicy made one 
last desperate bid for safety. They 
opened the bond (capot), but the water 
rushed in like a in ill sluice, and all 
was over. 

The cause of the disaster is believed 
to have been a little stone the size of a 
w-nhiiit, which became fixed in the valve 
and prevented it from closing properly, 

1 --* ♦ ■ — 

TX>MESTIC ALCX>HOL HEATERS 



Now that the denatured alcohol bill 
has become efTcctive w^e may expect 
Aiuerican mamifacturcrs will not be 
long in putting on the market many 
of the household conveniences which 




have been in general use in Oermany 
for years* There a large assortment 
of heaters, cookers, lamps and other 
household articles are considered in- 
dispensable. Fig, I shows a German 
flatiron witli alcohol burner, and Fig. 
2 is an alcohol burner for roasting 
coffee, 

* • 4 

Snioking pipes made frouii the curved 
stem of the calabash are said to give a 
jdeasing softness of flavor peculiar to 
themselves* The cheaper pipoi^ are .lined 
with tin: others with meerschaum, and 
they sell from h7 cents to Our 

South African consul recommends cala- 
bash growing and pipe manufaelure 
a profitable iridus.trjy> 
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An Automatic Pump Regulator 



To regulate the water level iu a tank 
supplied by a pump that is run by a 

gas engine, 
simply fas- 
ten a tin 
pail on the 
stop - cock 
handle and 
rim an over- 
tlow pipe 
from the 
tank to the paih After starting the 
engine the operator may leave it and 
allow it to stop itself, as it will run 
without attenlion until the water from 
the overhow pipe shuts off the gas. — 
Contributed by Paul Green, IL F. D* 

No. 5, Columbus, 0, 

* 

Turning Large Work in a Small 
Lathe 



Having occasion to face up a large 
casting which was loo large to finish 
in the largest lathe in our shop, we 
accomplished the job by removing and 
reversing the head on the lathe and 
fastening tlio casting on the face plate, 
as shown in the sketch. A small lathe 




was theu moved up and used as a tool 
holder. — Contributed bv C. K. Me- 
Gahey, Florence Hotel, Atlanta, Ga. 

i— ■ 

Reclaiming Thick Tin or Lead 



A metliod of reclaiming thick tin 
or lead which is used in tlie majority 
of eatabUshments in a mi fa etu ring solder 
or other white metals, says the Brass 
World , is lioth simple and effective. 

Tt is to intmluee a stick of green 




**Botllng" tbe Metal with Oreen Wood 



wood into the kettle and allow the 
gases that are driven oil from the wood 
to bubble up through the molten met- 
al. lu Pig. 1 is shown a sketch of 
such a process. I'he metal must 
he below a red heat, as the oxida- 
tion is very great at such a tempera- 
ture. It would he impossible to reduce 
the oxide under these conditions as fast 
as it is formcHl. The right heat for the 
Operation is somewhat over the actual 
melting jioint of the metal, but below a 
red heat. 

The stick of green wood is used be- 
cause gases are given off which act 
lx*nelicially in the reduction of the 
oxide. Dry wood does not give as good 
results. By means of a steel rod, A, 
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the E3tielt: of wood, B, is puslied down to 
the l)ottom of the kettle and the metal, 
D, allowed to boil through the expul- 
eion of gases, C, \;ntil it runs freely. 
Some considerable dro&s, E, forms on 
the lop of the metal, but this is readily 
skimmed off. The operation usually 
takes several hours for ordinary thick 
lead or tin. 

* • * 

A Pressure Indicating Device for 
Boilers 



This device is intended to give an 
alarm when the pressure in a hoilcr 
becomes either too high or too low\ It 
is not intended to prevent l)oiler ex- 
plosions, as it would l>e less eirieieiit 




and dependable for 
that purj)ose tlian tlie 
safety valve on tlie 
hf>iler» but in cases 
wdiere the engineer 
has many duties to 
perform and cannot 
always 'W'ateh the pres- 
sure gauge it wall 
prove^ useful in pre- 
venting ihe loss occa- 
sioned by the blowing 
of the safety valve 
and will save manv 






Iflg^b imd Low Pressur« Indtcator 

delays caused by the pref5sure running 
down* 

A piece of 1-in. pipe, A, is connected 
to the steam line, B, and is fitted with 
a return diend, C, at the lower end. 
Another piece of 1-in. pipe, D, U fitted 
with a coupling, E, into which is 
screwed a piece of heavy brass tubing, 
F, The piston rod, H, i? made of i- 
in. round steel and is threaded at both 
ends. The piston, .T, ia made by com- 
pressing any suitable packing between 



twm heavy brass washers, held together 
by Duts on the piston rod. 

When the pressure becomes too high 
or too low the £=pring, L, is either short- 
enod or allowed to lengthen, thus com- 
pleting tiie circuit wdth the brass con- 
tact, i\l, through the brass washers, K. 
The object of using two pipes with a 
return bend instead of a single pipe, is 
to })revent the escape of live steam 
around tlie jnstoii. This construction 
is also favorable to good lubrication, 
as a considerable amount of heavy oil 
may' be poured into the pipes, thus 
keeping the piston w'dl lubricated, 

sid the contacts, adjust the upper 
washer so tliat it Just toiiclies the con- 
tact M when tlic steam in the boiler is 
at the losv'cst working pressure* This 
can be dune when first steaming up in 
the inorning* Then run the pressure 
up until the ^safety valve is nearly 
ready to pop and adjust tiie lower 
HHslicr to just touch the contact. With 
the electrical connections as shown the 
device is then ready for use.— Con- 
tributed by A* G. Ward, Peebles and 
Edgerton Avee., Wilkensburg, Pa. 

» 

How to Level Furniture 



Tn setting up bookcases and similar 
stationary^ furniture it is almo.st always 
noc<‘ssary to use wedges to square them* 
A t^hiiigle is the best kind of a wedge 
and the carpenter's metliod is to drive 
it under as far as it will go and break 
or cut o(F the projecting portion* A 
better way is to split a hard wood 
shingle into wide strips and cut 

these strips into 3-in* lengths, thus 
obtaining & scries of graduated wedges. 
By driving one of these, which will 
nearly level the furniture, butt fore- 
most, another thinner one may be 
driven thin end foremost, which will 
level the furniture and make the bear- 
ing surfaces parallel* If necessary, a 
small hloc'k may he used as a base, or 
several of the tliickcr wedges may be 
used, alternatijig thin edge and butt 
and always using two or multiples of 
two* — Contributed by Dr. Chas. Everett 
Warren, North Easton, kfass* 
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Regulation of Fan Blower 



It is a peculiar fmicilon uf a fan 
blower tliat instead of alwavs deliver- 
ing a fixed volmiie of air. R^gardless^ of 
retpirtiinentH, it aiitoinaticrtlly ineronsies 
llic volume m the rt^si^timeu-s are de- 
erffased. On the other Iminh if the 
blower bo in operation with a fairly 
free outlet, in excess of its cii]>iicity 
area, atui that free area be ilec reaped, 
the pressure ]irodueed will ini mediately 
rise, thus tending at once to overeonie 
the increased lesistance. Therefore* if 
a certain inaxiimim pressure is known 
to be required, the fan may be so 
speeded as to give tliis at such times 
as the conditions demand; while at 
other times, when lcs?s pressiit'e or vol- 
ume of air is required^ prO]Ku' manipu- 
lation of the hlaat gate will ecoiiomiiie 
power, 

■ » * ♦ 

To Make a Good Rust Joint 



Measure hy weight y parts flour of 
siilphur. 1 jiart powdered sal ammoniac 
and SO parts iron borings* ainl mix to 
a paste with water* Tit is eomciit will 
set quickly. 

For a slower setting hut much 
stronger cement use '^00 parts iron bor- 
ings^ 1 part Hour of sulphur and 2 
parts sal ammoniac, measuring hy 
weight as hefore. — j\loles worth's Pocket 

Book of Kngineering Formula^* 

— ♦ * * 

How to Set a Planer Bit 



A very simple and aeeurate method 
of setting planer bits consists in using 

two fiber blocks 
alxmt 1 in. thick 
and of the gen- 
eral dimensions 
shown in the 
sketch. By ]ilac- 
ing one of these 
at each end of 
the Iiead and 
raising the bed, the hit may be set by 
lowering it until it just touches the 
fiber block at eacli end,— C-ontri bated 
by W* J. Hout, E. Bieli St*, 

Columbus, 0* 



Blacksmith*s Device for HoJdlng 
Work 



The illustration shows a bandy billy 
or hold-up recoimnended hv a corre- 
spondent of the American Blacksmith, 




CQuntcrw^fght for HcAvy Work 



It consists of two pulleys over which a 
rope is passed* A weight on one end of 
the rope counterbalances the work to be 
held up* It is a very handy ap}>liaiice, 
as work can be so easily manipulated 
with it and the slightest lift adjusts it 

on the anvil* 

* ♦ * ♦ 

Pipe-Pulling Device 



A handy device is a tool for pulling 
sections of yupe out of the ground. 
The tool must bo made to suit the size 




Toot for PutUnff PIpfi 



of the pipe inside and the sketch indi- 
cates its construction. 

The tool is secured into a pieec of 
pipe of proper lengthy says Machinery, 
aoid pushed, down in the hole until the 
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end enters the hole in the pipe to be 
pulled out* When the pull is made> 
the part A slips down^ wedging in the 
pipe, and pvills the pipe out. 

» • * 

Bi^tric Window Closer 



The sketch herewith sliows a device 
that I have used tor tl^c past two years 
for dosing mv bedroout window at 




CLoslnff WUiduw by BLectricUy 



niglit without getting up. An ordinary 
door cheek is connected to the window 
by a small chain and is operated by an 
electric releasing device as shown* 
When the eireiiit is closed tlie magnet, 
A, attracts the armature. B, and re- 
leases the trigger, C, thus allowing the 
door clieek to dose the window, The 
push button for closing the eiveuit may 
be located in a convenient position for 
operating from the bed.— (’ontribiitcd 
bv A. T^, i^faev, 231 W* -10th St*, New 
York, X* V. 

» ♦ ♦ 

Quick Method of RefHOviti£ Paint 
From Buggy Body 



Mix equal parts of turpentine and 
kerosene oil and put the mixture into 
a spring bottom oil can. Sj>read a 
layer of old newspapers over the body 
and spray the mixture over tfiem* Put 
on from four to six layers of paper in 
this way, spraying each, Tlion set fire 
at one corner and follow up with a 
wide knife. This method will remove 
the paint in less than an hour where 
the old way would take a day. More- 



over, it will leave the scratch coats 
intact and never injure the body like 
burning with a lamp.— Contributed by 
J. C. Blake, Harvard, llL 

♦ » ♦ — 

How to Protect Rubber Gaskets 



To keep rubber gaskets in djape and 
also to keep them from blowing out 
of boiler-feed pumps when pumping 
against high pressure, cut out two 
pieces of ordinary wnre netting the 
same size as the gasket, and place one 
on each yide of it anrl bolt in place* 
(laskels protected in tliis way can be 
removed ami put back again several 
times without injury, says Power, and 
have proven satisfactory even on man- 
liolc covers* 



Cost of Excavation by Hand 



The cost of excavating earth with 
pick and shovel and loading it is about 
40e per cubic yard for hardpaii; 20c 
for tough clay; loc for ordinary clay, 
gravel or loam; and 12c per cubic yard 
for light, sandy soil — wages being reck- 
oned at loc per hour in each cai^e. 
» * ♦ 

Culiittg Oil Grooves in Babbitt 



If oil grooves are cut with a ham- 
mer and chisel in thin babbitt, the 
blows are apt to loosen the babbitt so 
that the pounil in tlio bearing cannot 
bo stopped. To avoid blows take a. 
round file, draw out the end to a U 




P4f OuttiDg 



.section, put a crook in it, as illustrated^ 
and use it like a carver's gouge* Leave 
the file handle on the tool.— f -out rib- 
uted by Win. E. Jackson, 18 X. Wasli- 
ington St.j Tarry town, X. Y. 
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How to Make Bronze Jnk 



A goofl hrrmzf^ ink for show cards 
or siimilar purposes may be made of 
the following ingredients: 

llonpy .dr. 1 

Akolioi ... .dr. 1 

MuHIjigc *oii, 1 

WstCT .IJZ. 8 

Brouze oz. 1 

The bronze may be any one of the 
colored pow<Iers found on tlie market. 
lUib tile honey, spirit and imicilage 
together in a mortar, tben add tlie 

water. Sliako before using. 

— ♦-* * — 

Wetting Ashes in Furnace 



For a long time 1 was bothered by 
fine asb dust floating about the furnace 
rootn in the basement of my residence 
until I lot upon the following plan. 
T bent a piece of small ]>ipc to fit tiic 
shape of my aj^h box under the grate, 
and drilled al)oiit 20 ]>iti}joles. This 
was then connected to city water suji- 
ply, a valve being placed conveniently 
near the furmit-o. While shaking T 
I urn on the water which sj^rays the 
Calling nnhes and absolutely prevents 
any dust either then nr while they are 
being removed. — Contributed hy W. K. 
J., fdiioago* 

* » 

Unsoldered Ground Connection 



A fairly reliable wTupped joint nuule 
witlioiit soldering is shown in the il lus- 
tra tioji herewith, from 'J elopbony. Tlio 
pipe is first scraped and then covered 
with a layer of tin foil as .shown at A. 
The ground wire, with its insulaltoii 
nuiioved for a length of several feet, 




Wrapped Jaint Without SoldcriiiK 



£s now tightly bound around this pre- 
pared surface as at H, its free end 
being drawn under the turns of wire 
by means of a loop formed as illus- 
trated. This keeps the turns of w-tre 
from loosening anrl douf^ away with the 
necessity of polderiiig. To insure a 
good connection and prevent corrosion, 
another layer of tin foil is applied and 
tlie whole is covered with a binding of 

adhesive tai>e. 

* * ♦ — 

Device lor Cleaning Hard wood Floors 



People who have hai>hvood floors in 
their homes are, a.s a rule, continually 
l>othcred with the dust that accumu- 
lates. 1 have had a good deal of 
experience with tliem, and I find that 
the dust can be very simply removed 
)>y thif^ little device; Take a piece of 
wood. A, about 2 ft. long and tack a 




piece of nairnol, B, along one edge. 
Then bore a hole in the middle and 
insert an old broom handle.- — Con- 
irihiited bv Clifforil B. Brainenl, 
(’hevy fbase, Md. 

To Gild on Granite 



Apply a coat ot size and let it dry; 
then apply several coats of size and 
very due bolted whiting mixed together 
to form a paint. Let each eoat dry, 
then rub each with very fine sandpaper^ 
says the Master Painter. Then apply 
the gold size, evenly and tlunly, and 
niter that the gold leaf as usual. The 
same instructions apply for marble. 
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Template for Drawing Machine 
Handles 



A celluloid template h of ^eat help 
in drawing machine handles^ says 
Machinery. Make two tciii plates, one 
containing profiles of the four smaller 
si^es and the other containing the iliret* 




larger sizes, Tf there is a forming tool 
for each size it is an easy matter to 
make tlie templates oTid thereby have 
the drawings the sanie outline as the 
formers. They not only facilitate 
draw'ingj but also allow of a proper 
section for each ret^uirement. The out- 
line, A, of the lower half of the handles 
is scratched on tlic turn plates and is 
filled iu with black wax. 

♦ 

Bmergiency Repair lor Broken Wheel 



The accompanying illustration shows- 
how repairs are sometimes made when 
a wagon wheel breaks down in the 
mountains. A correspondent of the 
Blacksmith and VV'heclwrightj who wit- 
nessed the operation, 
lioscribos it as fol- 
lows; This wliccl 
w'ent all to pieces 
and buckled over the 
opposite way from 
M liidi it was dished, 
bringing things to a 
standstill instantly. 
Some lava blocks were collected from 
the mountain side, the wheel raised 
dear of the ground, removed from the 
axle and straightened up. Then four 
poles were cut, eadi efpial in lengtli to 
the diameter of the wheel. The poles 
were then each hewed flat on one side, 
almost ono-half of each being cut away. 

Two of tlie flatted sticks were then 
placed on ojiposite sides of the huh, 
and fastened there, parallel to each 
other, by tightly wound hay \vires> 



placed around the fiat ted sticks and 
the spokes, close to the felloes. In this 
repair the poles wore used only to resist 
tlie lateral strains as the spokes were 
still strong enougli to support the load. 

So well did the wheel stand up to itc 
work after “first aid'^ had been admin- 
istered that the driver not only made 
his way with his load to Boise, 20 
miles away, but he also made another 
entire trip into tiie mountains and re- 
turn. loading both ways, 05 miles in 
both ilireetlons, while the wheelwright 
was getting a new wheel ready for him. 
* 

How to Make a Glue Spreader 



Xarrow strips of leather taekctl or 
tied into a cleft stick make excellent 
glue s]>readers Tliat can be thrown away 
when their purpose has been served. In 
order to get infi} a narrow' crevice or 
other inaccessible part of the object 
being glued, it is well to sharpen the 






Glue Spreader 

leather in the form of a wedge, as 
showji in the sketch. 

This device wdll be* found nmdi bet- 
ter than a briu^b, as it scrapes off the 
supcril lions glue and docs not leave a 
gob on the work. — Contributed by Dr. 
0, K. Warren, North Easton, Mass, 

» ♦ ♦ 

Why Wooden Tanks Taper 



In the manufacture of tight barrel 
staves, of oak, for example, one of the 
greatest p^ohlemf^ is that of trying to 
keep a barrel from drying out and fall- 
ing to pieces, or at least springing 
leaks as the wood warps. That is the 
reason why the Ijarrel has to have a 
bilge so that steel hoops can be tight- 
rned from time to time as the wood 
shrinks* It is tlie rt‘uson why tanks 
are made larger at the Iwttorn, it is 
the reason why fiooring is made in 
such narrow widths. 
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Quick Repair for Enamel Ware Charcoal Soldering: Furnace 



l o stop a. liole in eiiaind ware, bore The aecomjjiinying illustration ^=bows 
the hole out large enough to allow a a very ceouoiiiical soldering fuTiiace 

tJiat I constructed oiii of 
sheet iron. While the 
general design is similar 
to other funiaces of the 
kind^ there are certain 
details in tlie construe- 
tioTi which have a marked 
elTeet in the ellk ient v 
and convenience of oper- 
ating, The chimney con- 
ned ion, A, instead of 
jug horizontal a^ in many 
furnaccfi^ is indined as 
shown, in order to pre- 
vent its being filled np 
with ashes and the 
liearth, B, is inclined so that the aslies 
will not come out. Tlie chimney 
should be provided with a piece of wire 
gauze to keep sparks from coniing out 
wlien the furnace is being used on 
roofs or where there is danger of fire. 
Jf a piece of tin or sheet iron Is placed 
on top of the eldnmey the fire will 
keep over night. The furnace T made 
is 15 111. high. — Contributed Ijv Horace 
Cubberlv, jo09 Central A\e., Ivansatj 
City, :^io. 

— — f p ♦ — 

Tribute to the Stationary Engineer 



In an address to an asPociation of 
stationary engiiieersj the Hon. H. V, 
MeChesney said : 

‘*1 know' something of the diaracter 
of the work of a stationary engineer, 
and that it is not in the limelight of 
the public gaze like that of tlie man 
who nms a locomotive. Hsiially great 
walls hide you from the public gaze. 
Your ivork is not spectacular, yet who 
sball say tliat because of that it con- 
tributes any the less to the workVa 
progress, or the comfort and happiness 
of the race? There is a quiet dignity 
about the stroke of a powerful station- 
ary engine and the noiseless revolution 
of the great lly-wdierl that commands 
respect. To me it somehoiv seems to 
be typical of the great moral and 



copper rivet to be inseTted and rivet it 
down tight, being careful not to crack 
the enamel. An ordinary harness rivet 
will answer the purpose about as well 
a.s anything. — Contributed by G, A. 

Dale, Virginia, ML 

♦ * ♦ 

How to Test a Square 



There are sovoral methods of testing 
a square, but- probably the simplest and 

most accurale 
one is shown in 
the accompany- 
ing sketch. Place 
t he square 
against the 
straight edge of 
a plank as show n 
and dra\v a line 
along the edge of 
the i-qnarc. Re- 
verse the position as sitowm hy the 
dotted lines and rcclraw the line. The 
two lines should coincide. — Contrib- 
uted by Carson Birkhead, Indiimohij 
Jliss, 

1 ■ * 

If the air had been as good a con- 
ductor of electricity as copper, says 
Prof. Alfred Danicll, we would prob- 
ably never have known anything about 
electricity, for our attention would 
never have been directed to it. 





Out;Jde and Sfctl'Onatl Views of Furnace 
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patriotic strength of tlie republic that 
we all love well. In tlit^ mills^ the 
factories, the foundries and maeliino 
shops of ill is country tin sc great en- 
gines nisponding to your trained touch » 
turn tiie raw material of the field and 
minos into the fmiahed product of 
commerce* Tims your work commands 
the admiration of all.'" 



A Portable Dark-Room 



Many aiiiateur pliotographers who 
cannot have a regular dark-room will 
find the device here illustrated very 
useful and convenient. If desired it 
may be construetotl so as to allow fold- 
ing up when not in use, hy using 
hinges at A and B an<l making the 
sides fle.xihle. 

The bottom and frame are made of 
wood and the walls are construe ted of 
Jight-proof cloth, formed hy gluing 
black jiaper between two pieces of hlaek 
■cloth. The hack should be full enough 
to allow plenty of room for the oper- 
ator and the cloth should he tied se- 
curely around hi? waist to exclude 
every possible ray of light, 

Tt is well to paint the whole interior 
a dull black* so that any small leakage 
of light will not be refieeted* The 
ventilating lube and drain pipe should 
he bent a?-; shown* to exclude the light, 
and the ruby glass should be carefully 
fitted tor the same purpose. Jt is also 




Devetopldff PliteA In Portabte 



[lesirable lo liave a liinged shutter, S>, 
to cover tlie ruby glass while waiting 
for ihe plate to develujx Tliis i.s to 
] in vent any uiineccs.-arv exposure to 
the ruby light, as any liglit, no matter 
how colored or subdued, i?as some effect 
on the sensitive plate or film* "I'he 
drain pipe shown on this outfit may he 
omitted if desired* although it is con- 
venient at times and gives a Ijctlcr 
circulation of air,— Coiitrihutcd by 
Stewart If. Lei and* Box Lexing- 
ton, 111. 

♦ * 

handy Btacksmith Tongs 



A ]?air of tongs for luiiidling all 
kinds of ptock, round, srpiarc* octagmml 
and flat* is made, as shown in the 
aceompiinyiug engraving. The lower 




jaw is divided or forked* as shown, 
while the Ujiper [aw is V-s]iaped. 
Tliesc tongs arc made the same as the 
ordinary style longs* except that the 
lower jaw^ is flaticiicd and then split* 
It w'ill probably require more slock lor 
this Ilian in the ordinarv jaxv* and will 
need to be allovvcil for w !icu i utting tlic 
stock* It is understood* says a corre- 
spondent of tlie A merit an Rlacksniitli* 
that these tongs musi fit the work the 
same as ordinarv longs. 

♦ — 

Device for hanging a Door 



A very useful dcvic-c for lifting 
heavy articles, setting up or leveling 
furnilurc and csjiccialjy for hanging or 
unhanging a door is made from a 1-in, 
strip of hard wood aljont 3 in. wide, 
Xail a 1-in. cleat across it about 3 in, 
from one end and bevel this end from 
Ihe cleat side across the end, The strip 
should be at least is in, long. An oak 
barrel stave, by tlie way, is gcjod for 
the purpose* In using put tfic beveled 
end under the door or wluitcvcr is to 
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be raised. Then step on the other end 
of the lever, the fulenini being the 
cloaf, which is of eonTse on the under 
side* Do not use your wliole weight 
if the hinge sticks, but give it a num- 
ber of light jerks, teetering the lover 
lip ami down, Tlic (ever slioidd be 
placed as near the hinge edge of door 
a,s possible* This leaves iwith hands 
free to manage tlie door* In lianging 
a door let it rest on the beveled end of 
the lifter and raise it with the foot on 
the lever end nnti! it is high enough 
to clear the pins guiding it io place 
with the hands and tlit?n letting up on 
the lever. — Contributed In- Dr* Chas* 

Everett Warren, North lOiiston, Mass. 
* *- 

To Increase the Area of a Rectangle 



In the pTammry number I noticed an 
article describing a method of covering 
a J3dn. square hole with a 11-in, by 
16-in. f>oard. The following diagram 




not only shows how to saw a rectangu- 
lar hoard so as to form a srpiare, but 
also sliows how to increase the area* 

On a piece of heavy drawing paper, 
lay out accurately ^ perfect rectangle, 
in. lotig ami 2 in, ivide, having an 
area of HM in. Cut the rectangle 
in four piws, according to the dia- 
gram, and mark the dimensions on 
each piece as shown* Then match the 
pUK;es together to form a 3i-in, square, 
thus producing 10 A sq* in. from 1.04 
s(|. in. 

This ojjcration may ]>erhaps suggest 
great possibilities to the minds of 
many readers. — Contributed by G* D. 

Wood m IT, Cldcago, 

— — * * * — — 

Fliunes and currents of very hot air 
are conductors of electricity and will 
dlscliarge an electrified body* 



A Sheet Metat Carrier 



The sliop which is equipped with 
small conveniences for lacilitating 
work and reducing the labor is apt to 
cheapen subfitantially the cost of pro- 
duction, says a correspondent of the 
Metal Worker. 1'hose who have had 
occasion to work on large sheets, either 




to punch them for riveting or io cut 
them to shape with shears where the 
iissistaiiee of a hel]x?r is rei|uired, know 
what a tiresome task this sometimes 
Ihk'Oiiics. Tiresome alike to the helper 
who is holding the weight of tlie sheet 
and to the workman who must manipu- 
late it under a punch, slioar or some 
other tool. For this kind of work n 
carrier, sucla as the one illustrated, has 
many advantages. It consists of a long 
trestle like the earjx?iitcrs use* in the 
top of which at dose intervals are 
large, easy running turning casters. 
These trestles arc mailc of a suitable 
height to carry work in pundiing, 
shearing or along tlie bench on which 
the workman is engaged, and tlie slieets 
arc held rigidly at the proper height 
and level, but can he moved with little 
c^ert ion. 

* ■' ^ 

How to Sharpoti a Lawn Mower 



Since nearly all lawn mowers are 
constructed on similar principles, re- 
move the outer drive wlieds, change 
the pinions and replace the wheels. 
This causes the cutter to rotate back- 
wards when the drive wheels revolve* 
Then raise tlie stationary cutter by 
tightening the front bolts. Form a 
thick paste of powdered emery and 
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oil, and apply to the revolving cutter. 
To sharpen, simply turn one of the 
drive wheels, and in a short time the 
cutters will have perfect edges. — ^Con- 
tributed by Clifford R. Wolf, 127 W, 
Nixon St., Cincinnati, O* 



Table of Contrasting Cotors 



The following table is familiar to 
painter.^, but for beginners or those 
having weasion to select colors for 
their house it will he found useful : 
Table of Contrast. 

Yellow — 

Purple, liuBBet ami Auburn. 

Kcd pontnistfl — ^ 

(iref^n, Olive ami Pruti. 

Blue fontrasts — - 

Orange, Citrine and Buff* 

Table of Harmony^ 

Yellow barmoniaea w'ith — 

Or:ii]ge, Oreen, Citrine, Eusiset, Buff 
and Drab. 

Bed burmonizeB with — 

Orange, Purple, E asset, Citriiie, 
Auburn ancl Buff* 

Blue harmoiiiKe^i with — 

Pur]de, Green, Olive, Citrine, Brab 
aud Auburn. 

♦ 

To Make a Solid Auto Tire 



Tn cases of emergency a very good 
substitute for the pneumatic inner tube 
of an auto tire can be made as follows; 
Take a quantity of ordinary garden 
hose, not too badly w^orn^ and cut it 
into lengths just long enough to go 
once around the rim on the inside of 
the tire casing. Througli each short 
length of hose draw a piece of rope 
sufiicienfly large to fit it snugly. 

After these are ready, take four or 
five (depending on the size of the hose) 
and bind tliem together with stout cord 
from end to end. Tliis bundle must 
tlien be wrapped tightly with a strip 
of old carpet or burlap. Enough of 
thii^ material is put on to make the 
entire bundle Tit snugly into the outer 
easing. It is then ready to be applied 
lo the wheel in the usual manner, Bo 
careful to make the cuds come together 
closely, and to have it fit the casing 
very .snug. 

After tlie tire has been need for a 



short time, take out the filling and add 
more carpet or burlap. This w ill keep 
it up to the size of the casing, and 
prevent unnecessary wear. I used one 
of these lioiiie-made tires recently while 
the good (>ne was being repaired, and 
always carry one in my auto. — Con- 
tributed )iy Dr, N. IE. Gordon^ Spring- 
field, TIL 

♦ 

Testing Constructions with a Hy- 
drostatic Level 



A M assa cl lu setts man who w^as hav- 
ing a do by ino-ft. shop erected wiriied 
to test the accuracy fd construction. 
At each eonicr of the walls ho plaecil 
a ivater pail and also placed one mid- 
way of each JOO ft. wall. Then bo 
jdaced HIO ft. of piping midway Ije- 
Iween ihe two rows of pails and ran 
branch pipes from it crosswise to con- 
nect each pair of pails with the main 
pipe line and, through this, with the 
other pails. Water was poured into the 
system and when the liquid assumed 
its level :n tho six pails> says the 
American Machinist, it was found that 
one corner of the building w'as one- 
quarter inch low. The leveling instru- 
ment previously used was then tested 
and found to be slightly defective, 
» * * 

To Make a Ghost Picture 



Drape the subject in a sheet and 
photograph him against a plain back- 
ground out-of-doors. Give only two- 
thirds the time necessary for a normal 
exposure, says the Pli olographic Times, 
Remove the subject, and then, without 
changing the camera, expose the same 
plate at the background for the re- 
maining third of the time. If the 
background has some prominent lines 
in it, sucli as a fence, a gate, or tree, 
the effect will be greater. The ghoat 
will appear nearly transparent, 

» * » — — 

Tlie first distillery for the manufac- 
ture of denatured alcohol opened at 
Peoria, 111 ., December 1, The plant’s 
capacity is 8,000 bu. a day, or about 

40 , 000 ^ 1 ^ 
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Practical Mechanical Movements 



PART TWO 



The following" completes the inter- 
esting^ list of practical medianical 
movements as shown in the accom- 
panying' illustrations : 

47, Link-motion for locomotives* 
The slotted link is moved up and 
down over the wrist-pin block by the 
lever and connecting rod ; the lever^ 
locking in the toothed sector, allow- 
ing for a close connection to the valve 
stem by a lever and short connecting 
rod* 

48, Vaivc-motion and reversing- 
gear* The slotted link receives a rock- 
ing motion from the eccentrics and 
rods, and is thrown from its center 
either wav for forward or backward 
motion of the engine by the lever se- 
cured thereto. 

49, Safety stop for elevators. When 
the cable breaks, the bow spring \vill 
force the plungers secured to the bell- 
crank levers outward into engagement 
with the racks. 

50* Mangle-rack, guided by rollers 
and driven by a lantern half ])inioii. 
The long teeth in the rack act as 
guides to insure a tooth mesh at the 
end of each motion* 

51* Hreast-wheeL The power of 
this wheel equals about forty per cent 
of the value of the waterfall flowing 
througli the gate* 

52* Single-acting pumping-beam. 
Parallel motion is received from a sec- 
tor beam. The cylinder is open and 
the piston is lifted by the weight of 
the pump rods on the other end of 
the beam. Movement of tlie piston is 
reversed by atmospheric pressure. 

53. A gyroscope or rotascope. The 
outer ring is fixed to a stand. The 
intermediate ring is pivoted vertically 
therein. The inner ring is fixed in 
the intermediate ring at right angles 
thereto, and the globe is pivoted at 
right angles to the inner ring. 

54. Wheel-work used in the base of 
a capstan. The central gear is fast 
to the shaft, The intermediate pinions 



arc loosely mounted upon a frame 
secured to the drum. Tlie gear 
ratchet ring runs on the shaft* 

55* Scroll gears. For increasing or 
flecreasing the speed gradually dur- 
ing one revolution. 

56* Pantograph* For reducing or 
enlarging copies of drawings. The 
free ends of the arms arc provided 
with drawing instruments which are 
adjustable. The })oint of connection 
between the two intermediate arms is 
fixed. 

57* I])iagonaI catch and liand gear 
used in large blowing and pumping 
engines, 

58. Hall and socket tube joint. 

59* Toe and lifter working puppet 
valves in steam engines. The lower 
arm or toe is *secnred to a rock shaft 
operated from the engine shaft and 
is adapted to raise and lower the lift 
or upper arm which is secured to the 
valve rod. 

6o, A rotary engine. This engine 
has two abutments and two inlet and 
exhaust ports. 

fit. A horse-power tread- wheel. 
The horse is placed below^ the shaft 
and between the spokes which are ar- 
ranged at the sides of the wheeb 

62, A four-w^ay cock. 

63. A swapCt or New England 
sweep. The weighted end of the pole 
overbalances the bucket so as to di- 
vide the labor of lifting the water. 

64* Ordinary screw-propeller. 

65. Chahi-pump, 

66. Rotary engine, in its simplest 
form. 

67. Hydraulic ram. The “Mont- 
golfier"' idea for a fountain supplied 
by a water ram, 

68. Means whereby rectilinear mo- 
tion of variable velocity is imparted 
to a vertical bar by turning a shaft 
having a curved slotted arm thereto. 

6y, Friction gear. Variable speed 
is obtained from the pair of cone pul- 
leys, one of which is the driver. The 
intermediate doiible-faccr friction pin- 
ion is nuwed from one end to the 
other of the cones. 

70* Barker wheel. The reaction of 




24G 



POPULAR MECHANICS 




the water escapinfjf from the tangen- 
tial orifices at the ends of the arms 
\inclcr the pressure of the water-head 
in the hollo%v shaft gives impulse to 
the wheel. 

71. “Root'" rotary blower. The ex- 
tended surface of the periphery of the 



wheels allows them to run loosely in 
the shell without friction, and with 
very small loss by air leakage. 

72. An elastic wheel having a steel 
spring tire until jointed spokes. 

73. Globoid spiral gear-wheels. 
The revolution of the globoid gear 
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gives a variety of differential motions 
to the spur gear^ as it swings between 
the limits practicable with the globoid 
teeth. 

74. Ratchet liead with spring pawls. 

75. Alcans for transmitting rotary 
motion to an oblique sliaft by means 
of contracting drums having concave 
faces. 

76. A reversing movement for a 
|)nmp valve. 'J’he piston rod trip car- 
ries the ball frame beyond the level, 
when the ball rolls across and cotn- 
pletes the valve throw, 

77. Multiple 5]K*ed-gear in line of 
shaft. The small intermediate gear is 
secured to the small sliaft. The cen- 
tral intermediate gear is secured to 
the large shaft, while the large inter- 
mediate or end gear is bxed to the 
bearing. The si<le beveled ]dnions 
are levoluble with the large shaft. 
With this device speed may be in- 
creased or decreased on a continuous 
line of shafting according to the rela- 
tive number of leetli in the dilTcrcnt 
gears. 

78. Toggle Joint cam movement, 
for throwing out a number of grips 
at once, by the movement of tile 
jointed ring vvitbin tile disk. 

79. .Vnelior esca]>ement for docks. 

8 ( 5 , Cam-har valve-movement. The 

horizontal movement of the cam bar 
by the bell crank lever alternately 
moves the two valves. 

8[, Double acting lift and force 
pvimp. 

82. Rack and ]dnion movement for 
tracing spiral grooves on a cylinder. 

84. Right angle shaft coupling, A 
number of right-angle steel rods move 
freeb' in perforated guide flanges on 
tlic ends of shafts that arc arranged 
at right angles. In this manner mo- 
tion may be imparted from one shaft 
to the otlier. 

84. ( Grooved friction-gearing, 

85. Revolving rapid blow-hammer. 

86. Rotary multi-cylinder engine. 
The cylimlers revolve with the fly- 
wheel and the crank to which the pis- 
tons arc seen reel is eccentric thereto. 

87. l^entlulum water-lift. 



88. Means whereby a rectilinear vi- 
brating motion may^ be imparted to a 
spindle having an endless worm gcar^ 
lyv a spur-gear sector, 

89. Kiangle-whcel with cfpial mo- 
tion forward and return. The end of 
the shaft of the pinion is slidably 
mounted within the groove and re- 
tains said pinion in mesh. 

9a, Tin-tooth wheel and pinion, 

91. Disk shears. 

— ■ — 

Fastening Corrugated Sheet-Iron 
Roofs 



Roofs of sheds and other strncturcs 
requiring lightness of construction 
combined with fire-resisting qualities 
arc often made of a combination of 
structural steel shapes with a corru- 
gated iron roof attached directly to 
tlie steel, says the Metal Worker. In 
tills way a roof can be obtained which 
is made entirely of metal that can be 
easily removed if occasion should re- 
qnire, Jt often happens, though, that 
there are no adcf|uatc means for fast- 
ening sheets to the iron. Of course* 
if the sheets were riveted directly to 
the angle irons, the expansion and con- 
traction would tend to make the rivet 
holcenlarge continually. In the ac- 
companying illustration is shown a 
type of fastening which has been 
found to work satisfactorily in many 
cases where corrugated sheets ivere 
fastened to iron angles. A piece of 
trap iron is riveted at one end to the 
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ridge of tlic corrugation on the under 
side and passed under the angle iron 
and then again riveted to the ridge of 
the corrugation at the other end. In 
this way expansion of the sheet is al- 
lowed for and at the same time there 
is little or no danger of water passing 
through the rivet hole. With roofs of 
this character it is often the practice 
to make the span between purlins of 
considerable length, as the corruga- 
tions give to the roof a stiffness which 
will support a fairly heavy weight of 
snow. 



Water Power for Central Generators^ 



Any telephone exchange using hand 
generators for ringing up subscribers, 
will find a water motor much more 




convenient, as the operator only needs 
to press the foot lever to ring up and 
the bell will continue ringing as long 
as the lever is held down. Another 
advantage is that the motor and gen- 
erator may be placed at some distance 
from the switchboard, thus doing 
away with all noise, — Contributed by 
Ora S. Hannas, Fenniinore, Wis. 

-- — ♦ • ♦ — ^ — 

How to Paint a Buggy itt a Small 
Shop 



' Many 3 painter is sometimes at his 
wits' ends just how to handle certain 



work in his rather small shop, says 
the Canadian Implement and Vehicle 
Trade, If he takes time to study out 
the right plan he will have no tnmble. 
Say, for instance^ the job is a buggv 
— first take off the shafts, then block 
the front and rear axle up in the part 
of the shop where they can have the 
best light. Then dnst out the lining 
of the top and spotige off the rubber 
or leather and clean the bows and the 
shifting rail. The cushion, carpet, side 
curtains and storm aprons should be 
removed to the platform and cleaned. 
Then, wash out the inside of the body. 
The wheels having been removed, 
^^ipe off the axle arms with strips of 
burlap. Clean all the grease spots, 
using a piece of cloth saturated with 
turpentine, dipped 111 a little pumice 
stone to quicken the work. Rub the 
lx>d)' over lightly with pumice and 
felt. This removes the grease spots, 
dirt, etc., and makes the surface ready 
for the varnish. One mistake some 
])aititers make is to touch up too many 
and too unnecessary ]daces, Touch 
up only where required and in doing 
so touch the right spot without smear- 
ing tlie surrounding surface. Mix 
the match color to dry with a gloss 
sufficient to reflect more light than 
it absorbs. When dry color will not 
have changed from its appearance, 
when first applied. 

— ■ — » * ♦ 

Handy Small Screwdriver 



A handy small screwdriver with a 
good ^'^grip*' is made as shown in tlio 
sketch from steed wire, about 

4 in, long, Bays Machiiieiw, Part A 
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Hits * aood <lrlp 



made of brass ^ in. in diimietCT and 
in, thick, knurled on the edge. The 
cup piece. B, is of brass, also, (Uehod as 
shown. 
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FIRELESS COOKER FOR U. S. ARJVIY 



Keeps Foods Mot All Day in Zero Weather 

The greatest improvement in years^ kettle placGcI in the jacket. Tlie con- 
and pert japs in the entire liistoTv of the 



commissai'y {.lepartnicnt of tlie U. 8. 
ArmVj has l>een aehicvcfl by II aj. 
A. W. Davis, iuirdiasing officer at St. 
Louis, '^rhc idea liaJ bwn ex peri-* 
menteii with for moiitiis, when Major 
Daviif was iwigiu-d the 
task of perfeetiiig it. The 
arniy lirdcss cooker is a 
more valuable ac^jiiisilion 
ill inanv ways than even 
some new brain 1 of 
powder, 

i^ionc but tlic soldier 
knows the weariness of 
waiting often three hours 
for the evening meal to 
be cooked, at the close of 
an all day's march during 
wbicli he lias fed on hard 
tack and cold water, Jn 
times of war the smoke 
from a camp fire would 
lictray the presence of a 
company whose success depended large- 
ly on secrecy of movemenu and then the 
soldier may luive to subsist for seviftal 
(lays at a time entirely on cold rations. 
AH this is to be changed, Xo matter 
)]ow long the march, how cold the 
weather or how exposed the canijL when 
the order to halt is given a liot meal of 
meat, vegctahles and cotTee can be 
served within 10 minutes. 

H’lie firdess cooker is an alumimmi 
cylinder covercil \iith several layers of 
wood veneer between which is jjacked 
magnesia. Idie covers fasten on so 
tightly the contents arc hermetically 
scaled. The kettle is in. high, 

174 in. in diameter and when filled 
with food weighs only 150 lb. Txvo of 
them can be packed by one mule, and 
one kettle contains a hearty meal for 
a hungry company of W5 men. The 
process is simple: Just before break- 

ing camp the uncookeil food is jdaced 
in the kettle and liealed to 
Tlie cover is then screwed on and the 



tents will be ready to eat in 6 hours 
and will remain warm for 24 hours. 
In a severe test one of the cof^kers w'as 
heated ami jnit in a cold storage where 
the lem peril turn xvas 5“ below ^;ero, 
and when taken oul after lb hour.s had 



a temperature of 10b“, The quality of 
the food is also greatly improved hv 
the process* 

— — ♦ — 

AUTOMATIC ELECTRIC PUMPS 
FOR RAILROAD WORK 



One of the large railroads has }mt 
in am automatic? pumping outfit for 
filling a locomotive wa- 
ter tank. The work is 
done with electric mo- 
tors taking cuiTCiit fruiii 
an electric power com- 
pany, When the waler in 
the tank falls to a certain 
level the pumps start au- 
tomatically and stop 
when the tank is nearly 
iulL This arrangement 
enables a constant water 
sup p 1 y wl let h er d raw n 
upon seldom or frequently, and with 
no iittention except inspection and oil- 
ing two or three times a month. 
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FOUNDRY WORK AT HOME 



Part II—How to Make ■ Mold 



Having firisihed making the tlask and other equip- 
ment, as described in a previous chapter, everything 
will be ready for ttie operation of molding. It would 
be well for those who have never had any experience 
in thia line, to visit a small brass foimdryj wliere 
they can watch the riioklers at work, as it is much 
easier to learn by ob&£‘rvatioii ; but they must not 
expect to make a good mold at the first trial. The 
first attempt usually results in the sand dropping 
out of the cope when it is bchng lifted from the 
dragj either because of insufiieient ramming around 
the edges or because the sand is too dry, 

A good way to tell when the sand is moist enough 
is to squeeze it in the fiand. If it forms into a cake 
mid shows all the finger marks it has a sutlicient 
amount of moisture, but if it fails to cake and erum- 
blea up it is too dry. An ordinary watering pot wdll 
be found useful in moistening the sand, but care 
sliould be tukon not to get it too wnt, or the hot 
metal eoming in contact wdth it when the mold is 
poured will cause such rapid evaporation that the 
mold will *'boir' and make a poor easting, A little 
practice in this operation wdll soon enable the inoldcr 
to dotemiine the correct anioimt of moisture. 

When molding with sand for the first time it will 
be necessary to screen it all before using it, in order 
to remove the lumps, and if water is added the sand 
should he thoroughly shoveled until the moisture is 
evenly distributed. The sand is then ready for 

molding. 

The operation of making a mohl is as follows: 
The lower half of the dask, or “drag/" and the 
pattern to l>e molded are both placed on tlie cover 
board as shown at A. A quantity of f^and siilhcient 
to completely cov^^r the pattern is then sifted into the 
drag, w'lilch is then filled level with the top with un- 
flcreened sand. This is rammed down slightly w'ith 
the rammer and then more sand is added until it 
becomes heaped up as shown at B, It is then 
rammed again as before. 

It is impossible to describe just how hard a mold 
should be rammed, but by observing the results the 
beginner can tell when a mold is too bard or too 
soft and tlms judge for himself. If the ^^and falls 
out of the flask when Lifting the cope, or if it opens 
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up or spreads after it is poured, it 
shows that the mold has been rammed 
too little, and if the sorfaee of tho 
saud iRwt to tlie }>attern is tracked it 
shows that the mold lias hten rammed 
too hard. Tt will he found that tho 
ed^os ol' the mold tan .stand a little 
more raniiiiinfj than the middle* In 
tiiiishin^ the ranimiii", pound evenly 
all oviT tho surfaeo with the hliinl end 
of the lainmer. 

After ramming, strape off the sur- 
plus saiul with a stiaight-edged stiek* 
as shown at C, and scatter about in. 
of loose sand over t!ie surface for a 
^ood bearing, Place anotlier cover 
board on top, as shown at D, and hv 
^nispin^ with both bands* as sliown, 
turn the dra^^ other side up, !?cmove 
the upper eovor board and jdaee the 
upper half of the Mask, or *"eope* ' in 
position, us shown at E* 

In order to jjrevent the two layer^s 
of sand sticking together, the surface 
of the sand at E should be covered 
with toal dust. This is done by sliak- 
ing the coal dust bag over the llask, 
after which the dust on the pattern 
may be removed by blowing. T'he 
tope is t}]cn lilled with sand and 
rammed in e*saotlv the same manner as 
the drag* 

After the ramming is done a num- 
ber of vent holes art made, as shown at 
l'\ from ihe surface of tlie mold to the 
IKitterOj in order to allow the esc'ape 
of air and steam when the mold is be- 
ing poureih 'l^htse vent holts may be 
made by pushing a wire about the size 
of a knitting needle down through tho 
sand lint El it touches the pattern. The 
‘"^sprue,'* or yumringdiole, is next cut, 
by means of the sprue cutter shown at 
the right* wiiich consists of a piece of 
thin brass or steel tubing about J in. in 
diameter. 

Xow comes the eritirnl part of the 
molding operation — that of lifting the 
cope from the drag. It is here that 
the amateur often becomes diseouraged, 
ns the sand is liable to fall out of the 
cope and spoil the mold* but with a 
little practice and patience the molder 



can lift the cope every time without 
breaking it as shown at G. 

The next operation is that of cutting 
the gate, wliicdi caiTios the molten metal 
from the s[)ruc to die opening left by 
tlie ]>attern. This is done with a 
spoon, a cliaiinel being cut about ill. 
wiilo ami about i iiu de<‘p. The pat- 
tern is tlien drawn from the mold* as 
sliowzi at II j by driving a sharp-pointed 
steed rod into tfie pattern arid lifting it 
from the sand. When a metal pattern 
is used a thread rod is used, which is 
screwed into a lapped hole in the pat- 
tenu Before drawing it is well to tap 
the {Ira wing- rod lightly wirh another 
larger I’od, striking it in all directions 
and thus loosening the sand slightly 
from the pattern. Some molders tap 
the pattern gently when witlid rawing, 
as shown at M* in order to loosen any 
sand which has a temleucv to ^tick* 

After draw ing the pattern, place the 
cope back on the drag, as shown at J, 
I’lace a brick or other flat, heavy {>bjcct 
on top of tlie mold above the pattern, 
to prevent the pressure of tlie meUed 
metal separating the two halves of the 
mold, and then pour. The o])crations 
of melting and pouring will be de- 
scribed in the next eliapter. 



Battery Switch 



Tti cases where batteries arc used in 
series and it is desirable to cliange the 
atrenglb ami tlirce* 
tion of tlic eun-ent 
frerjiiently, tlie billow- 
ing {ieviee will bo 
found most conveni- 
ent. In my own case 
1 used four batteries, 
hut any reason able 
iniinber can be usikI. 
deferring to the fig- 
ure, it will be seen 
tliat by moving the 
switch, A, toward the 
left the eiirren! can be reduced from 
four batteries to none, and then by 
moving the switch, B, toivard the right 
the current can be turned on in the 

opposite direction to tlie desired 
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strength. In the various positions of 
these two switches the current from 
each indivitlual cell, or from any ad- 
jacent pair of ceils, may be used in 
either direction, — Contributed by Har- 
old S. Morton, S851 Lyndale Ave. 
ilorih, Jlinneapolis, Minn, 

* • ♦ 

More Uses for Pipe Fittings 



Tt seems that the numl>er of nscfnl 
articles that can be made from pipes 




Lamp Shade and Dumb B«ll Made fram 
Pipe Fitting 



and fittings is unlimited. The sketch 
shows two more that may be added to 
the list, A and B are front and side 
views of a lamp screen and C is a 
ritirnbhcll. Tlic lamp sliadc is particu- 
larly useful for slmding the eyes when 
reading or writing and, if enameled 
white on the concave side, makes an 
excellent retleetor for drawing at 
night, or for microscopic work. 

The fltandard and base, whicli con- 



sists of an ordinary pipe flange bushed 
down to receive the upright nipple, are 
enameled a jet black, and if the de- 
vice is to be used on a polished table, 
a piece of felt should be glued to the 
bottom. A good way to hold the fan 
in the nipple consists in using a small 
wedge. 

The dumbbells are made of short 
pieces of }-in. ^pipe with 1^-in. coup- 
lings fastened to each end by pouring 
melted lead in the space between the 
pipes and the couplings. The appear- 
ance is greatly improved by enameling 
black, and if desired the handles may 
he covered with leather, — Contributed 
by C, E. W arren, M. D., North Easton, 
^lass. 

* * ♦ 

Optical Illusions 



By giving the page a revolving or 
ri nixing motion the figures appear to 
rotate. The best effect will he pro- 
duced by laying the book down flat on 
the desk or table and revolving, fir^t 
in one direction and then in the oppo- 
site direction, in such a w^ay that any 
given point on the ]mge w ill describe -a 
circle of alx>ut -J in. diameter. Fig. 1 
then appears to rotate in tlie same 
direction as the revolution; Fig. 3 ap- 
pears to revolve ill the opposite direc- 
tion, and Fig, H appears to revolve 
sometimes in the same direction and at 
other times in the opposite direction. 

A curious effect can be produced with 
Fig, 1 by covering up Figs. 2 and 3 
with a piece of plain paper and laying 




IVIova Rapidly witb a Rlntlitf MoUod 
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a coin or other small object on the 

paper. If tlie vision is then concen- 

trated on the coin or other object while 

same ia being revolved, Fig. 1 will be 

seen to rotate. 



A flotne-Made Telephone Receiver 



A telephone receivor that will do 
good work and whicli may bo built very 
. cheaply^ can be made as follows: For 

the case use an or- 
dinary A-llj. baking 
pnvyder 1k>x witli a 
piece of heavy wire 
soldered on the in- 
side, 1/% in. from 
the hottonn For the 
magnet use a piece 
of round hardened 
steel about J in, in 
diameter and iu. 
long. If desired, a 
piece of an old 
round file may be 
used for tlie magnet 
core, which should be magnetised pre- 
vious to assembling, either by passing 
a current of electricity around it, or 
by direct contact with another magnet. 
The steel core slioiild he woun^l with 
about 350 ft. of So. insulated wire, 
the ends of which sliould be soldered 
to a piece of lamp cord, passed through 
a hole in the bottom of the can and 
knotted inside to prevent pulling out 
A disc of thin sheet-iron, such as is 
used by photographers for tintypes 
(Ferrotype), sliould be cut to ibc di- 
ameter of the can, taking care not to 
l^end the iron. The magnet sliould 
then bo phiix?d in the bottom of the 
can in an upright position and enough 
of a melted mixtvirc of beeswax and 
resin poured in to hold it in position. 
While tlie wax is still in a plastic 
condition the magnet should be located 
ientrally and adjusted fo that the end 
will be ^ in. or less below the level of 
the top of the copper ring. 

After the wax has liardened the disc 
is slipped in and fastened tightly by a 
ring of solder when the instrument ia 
ready for use 



How to Make a Rain Gauge 



An accurate rain gauge may be 
easily constructed from galvanized 
iron, as shown in the sketch hercwitln 
The funnelj A, 
overlaps and 
rests on the 
body, B, and dis- 
charges into the 
tube, C, tlic area 
of which is I/IO 
tliat of llie top 
of the funnel. 

The deptli of the 
water in C is 
thus ten times 
the actual rain* 
fall, so that by 
measuring i t 
vnth a stick 
marked off in. 
tenths of an 
inch, we obtain 
the result in 
hundredths of 
an inch. 

A good size to make the rain gauge 
is as foilovv.s: A, 8 in* diameter; C, 

2 53/100 in,; length of C, about 30 in. 
It sliould be placed in an exposed loca- 
tion, so that no Tnaceuracy will occur 
from wind currents. To find the fall 
of finow, pour a known quantity of 
warm water on the snow^ contained in 
the funnel and deduct the c|iuintity 
poured in from the total amount in 
the tube. — Contributed bv Thursloii 

nendrickson, Long Brandi, N* J* 



An esperienced jibotographcr uses 
blaeklcad for gronves about a canicra 
or holder. A small quantity is rubbed 
well into the grooves and on the edges 
of shutters that refuse to slide easily 
with gratifying results. Care must be 
taken to allow tio dust to settle in the 
holders, however, 

♦ * # 

The Colorado river broke its banka 
again Decern l?er 9 and the Sal ton eea 
is rising once more, reminding one of 
Mulligan’s ^^ofl again; on again; off 
again. 
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REBUILDING THE PALACE HOTEL, SAN FRANCISCO 



Remarkable Construction that Refuses to Fall Down 





seven stories 
the architec- 



Tiie Palace Hotel, San Francisco, 
was as well known as the city. It 
was 300 ft. by 22^ it 
liigh aiul u noble type of 
turc of its tline^ — ISTO. 

Fig. 1 sliows how it 
looker] after the (joake 
anti fire. It is now be- 
ing torn down, the con- 
tractors receiving $30,- 
000 for the work and ail 
salvage, estimated to be 
wortii, at least, $30,000 
more. 

Tlie building was per- 
haps the most solid con- 
stmelioii in the citv. 

Tlic l>riek were laid in a 
mortar composed of lime ! 
and cement, with strips 
of Xorway iron and steel 
cables at frequent intervals. This 
mortar is too hard to be scraped by the 
brick cleaning machines. The sup- 
ports ijicluded 100 pillars weighing 7 
tons each. 



After Iwing cracked with dynamite 
sections of the walls are pulled down 
by big hoisting engines and IJ-iii, steel 
cables exerting a pull equal to the 



Th* " ’ PlaLnce* ' After Qu«k« aild Flro 

strength of lO/JOO men. Even then 
the strips of w'all remain unbroken on 
the ground and require picks and 
sledges to loosen the bricks. There are 
10 , 000,000 brick in the building and 
the debris will fill 80,000 wagons. 
Laborers digging below the surface 
of the sidewalk are frequently com- 
pelled to desi&t because of fires which 
are uncovered. In many places a 
combination of ivood^ plaster ancl mor- 
tar had formed a sort of charcoal, 
w'liich, secluded from the air by piles 
of debris, has been smouldering ever 
since the fire — the 18th of last Apri]. 
Polling water and steam is often found 
in these pent up places. The very 
sand seems to pulse and throb with 
heat, and the crowds of laborers have 
to be on the constant lookout to avoid 
being burned or scalded. 



Pkrtly Dowo 



Green wood is a fairly good con- 
ductor of electricity; lieatcd and dried 
it becomes an insulator; baked to char- 
coal it becomes a good conductor, and 
burned to charcoal it becomes an insu- 
lator again. 



specify These Brands 

Don’t select your ROOFING TIN on hear-say. 

Specify the weight of coating as well as the Brandi when youVe ready to 
select your roof covering, and you’ll get exactly what you pay for ; while 
the life of the roof will depend largely upon the selection you make. 
Our brands are enumerated below, 

[RETAIN THIS FOR REFERENCE I 



^ AAAAA 

40 POUNDS COATING 



AMERICAN 

NUMETHODD 

8 

40 POUNDS COATINGi 



* AAA % 

30 ROUNDS COATING 



AMERICAN 

SPECIAL 

IS ROUNDS COATING 



AMERICAN 

1C 

8 POUNDS COATING 




First specify, 
then watch 
for these Brands 
and youVe sure 
to get exactly 
what you order 



^ A ^ 

20 POUNDS COATING 



^ AAAA % 
35 POUNDS COATING 



AMERICAN 

NUMETHODD 

O 

30.P0UNDS COATING 



/ aa \ 

2S POUNDS COATING 



AMERICAN 

EXTRA 

12 POUNDS COATING 



AMERICAN 

NUMETHODD 

F 

20 POUNDS COATING 



AMERICAN 

IX 

8 POUNDS COATING 



American Sheet & Tin Plate Company, 



FRICK BUILDING. 



PITTSBURGH. PA. 



100 0 aD*>n» 
30 Pcet 
] Cent 



Name,.. 
Town ,,, 



Fairbanks*Morse 

Domestic Water \Supply 

PiNDTide> All th« conirfmi«nc«fl o£ city water 
worlEa at taonierate C 4 >iet> 

Gas, Gasctline or Kerosene Engines far all ptirposes from £ h, p, up« 

Cut out complete advertiisement and send to 

Fairbanks* Morse <S1 Co. 

Monroe Street, Cblca^o^ 111 . 

Please send me Illustrated CaEalogue; No. W 449 GasoUne Engines. 

t may want_„„^ p. to__ 

Street 

State 



DUTIES OF A LOCOMOTIVE ENGDfEEH,— Mk‘tiui?l 
I>eaii, fot jeaprt au eiij?tijter, telte uf Lin Julies in 

Kaliri>ad Men. He ?i4i3rK; 

Our time iDnd t^huws twiL'iitj^ suiiertur etesH trains tbat 
ive hfli'e Ui keep t'lear of. To Uo this with nii oljcht^'-live 
car train roquJh^a Jniilj^ntent a mu] close Itgurlug of iJme, 

as Well aa lEiorou^lj fnmlliarlty wItIi jour ouuliw aud the 
gruilpB of tt(c dlvtsk'i]. 

Noiv. to give ciri Idea of nonsc of the troubles that an 
engineer liaa to coiiteuLl wjiti: On a recent trip whh alsty. 
five loaded cars. 1 a inesKase fiv>nj tlie Lraliiiiiaa.tcT 

askiug ihe eaui^e of etow time I wii.s mabtug. and this wbb 
inj' replj: “lleavji' itaiii^ heaTy head wlonl.! ituimlTig n 

driving lioi. eugliie foaming, and a ^ri^en 9reTnan.'' So 
jrtm BCe [ liad toj trouhlea llim irip. 

An aggravating thing ihe vnglneee has to r<pDtend with 
is the fool who ln»<lata on litu^lng on the track until the 
hunter Iruaiu ttlniovt itiuehes him ar^d then, steps o3‘ nud 
glTf* jfou a fricmlljr irrln. It is verr trying uu an eugJ- 
iievr'ei utTve, for the time l^elng, when au teeideut ucMiipa 
that taken a humnn ttfe. One of oiir old eugiiiiM'ra chi tbia 
dlvlalon has bad Be\enlecn fatal aeeldeuta, while ) have 
never. In twenty-aeven yc-ars of active eervloe ua fireman 
and engJiLt^r. [iijured eiilier piissenger or fellow -employe 
In fttiy Biipredaldc exlent. 

[ was plai^d In n very trying poalllcm one night while 
hauling tlao Knielterhofker earn i the Knlckcrhfwker 

is the faf^test train tm fhp roadi, wdille iipproaehlug a eta- 
lion Jit the ftmt of a steep grade, around a curve, the afa- 
Hon hejng a regular hHih for the train, hi Hhuttlng off 
steam prepnratory to making the atop I dlseoTcrcil thsit mj 
111 rut He lever luiJ beeotue diBnoimeetfMi from the throttle 
valve, thereby leaving tue hel]de«s ta shut olT steam a a far 
fi£ the throttle waff roncernedr There 1 wus going slaty 
miles per hour, eight coaches «f nassengera, and nbliged to 
make a nepnlar atatSon stop with prj>babl>' a red blot’k 
lean than a mile ahead. Something Lad to Ire done, attd 
done quickly. I pulled the reverse lever on leitier and 
stalled her down with the ulr brnkea. WLen 1 gnt tbe 
train stopped I found 1 biol made n fairly gociil station 
RtOji. J Ihen hastily examined Ihc defeclivc throtllc. found 
the Ifuiihle Vvjib Inalde the holler w'here U cunld not be 
remedied w'lthout aerlnns delay. When the station wort 
w'na done and I got the *^nll right" signal from the c^m- 
duetor, with Hue uanlstam^v of my dremau. 1 forced the 
reverse lever in tbe forward mot km nod ran. to the ter- 
minal. twenty-three miles, on time. The only delay In 
getting ti> the ronndlioijse waa canaed by waJHng for nil' 



other enghtf to E^ciuple nn ahead of mine ttefoTc cutting 
tooae from the train, to help hold her when released. T^e 
Inat ten miles to the terminal was up q heavy grade, which 
w^as. of etmr«e, In my favor, and by red m log the boiler 
pressure It was ouey to make the terminal stop. 

4 ■ ♦ 

TELEFHUNE IM CACTUS CFilTEB. 



There's a telerbotio bn Cactus — It's a new, long talk rug- 
ehlue. 

And tbe girl who operntes it la a reg'lar fairy quoeii; 

Tbe comp iiy sent her In here fer to run the iblng In Htylc. 
And she B got the cowboy a locued. clear from here to Forty 
iune. 



ijiiie w'Cars a Jatiglln' bracelet, and a folllu' masa of hair 

And wheu gesjd looks wait pazjaeled she whs bsuded out. ber 
Bhaj!«; 

She seta there lu her glory, Ju her awe-inspirin'' logs, 

And she known that Ehe'n the rnlcf ih this Laod of pmlrle 
dugs. 

The b^jys (hey <some q-rldln' from the corners of the raugCp 

And they mtam aremod in Cnetus. and theyTe attLn' migbly 
HT range; 

They have cut out cyards and drlnbln', niid they make a 
plum mean fuHH. 

If a puncher whu^s forgltfnl rlpa r loud. rescpuudJn' cubs. 

They flock up la the office, and they spend their hqfd- 
enrned dough, 

A pbontu' off to cities where there ain't no folkn they 
know; 

U'h money fer the eomp'ny. hut li breaks lhe)t boys like sin. 

Fur, unlike tlieir gumbllh^ pastimea, there la nary chauc# 
to win. 



uok'Sa the girl ll Ua eustward, thercTI bo trouble ber^ 
this full. 

For the rjmndnp aeaann's comln*. nod wo CRu't get help 
at all; 

K'b Hades. Hlu't it, rurduer, w'hen one woman. In her pride, 

Gits a county full of cowboys roped end throw^ed, and then 
hog -t led t 

— Ilcnver [ieiuihllcBn. 




THE IDEAL COMPANY, 239 Broadway, New York. 



TheIDEALSIGHTRESTORER 

The Ideal Eye Masseur 

Indlvtlnct Vision; Muscular Troublos, Chronic 
DIsoases of tho Eye «ll successfully treated! by 
Scientific Massage at any age-^ 

Eisgtbb, Qerjuaa or S|)salsh pamphkt mailed free. 



picuse Mcniitm Pttpular 





New Style 

Improved 

C I 9 0 r Model) 



Edison 

Phonotfrapli 



Free Trial 



O NE can not 
realize the 
trwnendouaati- 
perioritv of tKe 
new ati'le Edf- 
Bon until after 

Trial tn 
the Home 

No soratcfainir. 
no rasping, per- 
fect reproduo 
tion of speech » 
of vfHinl andin- 
Btriime ntal 
music. 



for ft femilne Hdison phonofftaph , 
equipped wit-h Mr. Edistui li best reprif- 
ducer^he model C— the identical new 
style copper dif(phra}^m reproducer used 
on the highest priced Ediacii outfits! 



on all kindsof Ediaon 
ouliits are quoted 
in ifLir beau'^ 
liful catalog. 

PRICES: from 

S1Q to $27.fr0 



$ 10=00 

For a Genuine 

Edison 



Rock-Bottom 



ces 



$10.00 for An instrument that plays the perfect 
Edison ffold moulded records — the identical records 
used on all the highest priced Kdison phonographsi 



ttl ^ beautiful Edison outfit No. 1, 

sp I Tyith a great H fine dower hom, 

an outfit that we can surely recommend in every way. 



5 fl — for the magnificent outfit 

I 9%r\j ^ illnstnated alMsve — the leader 



of all Our Outfits. Far, far superior to oilier talking 
machine Outfits sold at three and four times the above 
price— only $ 27 .S 4 i> and you have the best, the very best. 



Toprovfl or Jlr. Edlnrui'nown 

tnaChliiC, u'JIIj Jt^naw eo|iptfr C rfr 

pnxlut-er, thi» lili^h liard wax, gold 

moulded rei-nrdfl, and treautlMII new flower 
hora, wi will niilpany rM[rtUinll>10 TwrtyyoUr 
choice of an oucnt on trial without drtioelC of 
any k1 ml. Returnable at oar erjioa^e. It 
eaLlef[u:tory-,!r irkure than patlnfactory 
trial at your own huuiOi remit oa^ih in tnll^ or 
m small ff mt pAyiuant and t balanco on 
monthly terme, Jub 5 SH the purcliuer profCrB, 



j^“$2.oo a XTonth 

and upwards now pays for a genuine 1907 Model EdisHcn 
mitfit — and THE ROCK-BOTTOM PRICE without 
even Interest on payments. *— Not a cent in imvance. 

For Cash in Full a who UBunlly 

pay Cash for purchases are getting the Edison Phono- 
graph on free trial, and then offer to send cash in full 
with Some discount for cash. We must repeat our 
announcement that the rock -bottom figures make it 
Impossible to allow any additional discount for cash. 



Get the Machine on Free Trial ansrway. 

Later roll can decide whether you wsnt to send 
cash tn flail or take advantAge of our easy terms. 

The trial must coarlace you that tha fCdiiKMi la tha very hiBh<<ftt 
attalnnieiit in the phanograph — unequalled in valutne, clear- 
near and eTenneMi anapproached in iweetneve and accuracy. 




Itr, Edtson hu protected by patenta 
e^try dCriCfl that wu worth wldla, 
Sb that (be Edlain etande today 
unapprtHkoftfd by any In perleotion. 



Catalogue 

on request 






Sign thia coupon and pet the Edisoi 
catalogs of outfits, the catalog of 1500 
Edison g<dd moulded records, and ^ 
the great circular of our outfit ^ c* Sf' 
No. 5. ail without charge, pre- ^ ^ 
paid. A letter is not nectss- ^ 
satTn jbst sign the coupon * 



'y 

^ W 4 



* V 



and mail in nn envelope 
An early response 
specially Eolicited 



a — 



F.K.BABS0N, 



£i(fjion Phon. ^ ^ 



isponsfl is ^ y ■■ ’ 

>licited. ^ ‘ ■' * 

ON. * ■■ ■■■' ..•■ ‘ 






Xhr^frfba 



ChiengD^ ^ 
* ^ 









ri€d«€ Mention. Fafvrfii/ ifecAttnfCft 








Perfection One practical reason 

back of su btron^ n claim is tbia: i 

Fotirteen dlffer^m entwines of rec^g^nlzed rcputtlion 
~ twelve iTiEdc ill Atnerica, iwo from abroBil ^were itl- 
Slttlled and kept runpinj; in our CKppriincntEl 
merit COnntDntiy Jor ten EnuEtth!!^ under th» 
pertH of known ahjlEty. 

The bestfeaturea mcH oi the fourteen enilineH* *rc 
found in our new conatruettoni fvery weak jpoint 
has been kept TT- r> p /~v Auio-Marine Enfinei 
out of til# I i_i\£vw t,| iyft 7 . 

0(ir catalog will prove to any proipeciive pur- 
cbeaer thit our cniine la auperior to any other m^lnc 
niade^ f^or your peraonaT Intereai consult the stmndard 
of perfection we have estubliaheJ. 

Don't buy liny eojline before rcedituf ouf **Treetiie 
DO .^fodern Marine Enginca"— uiaLled for IDo in stnmpai 

The Ferro Machine 4 Foundry Co. 

m WADE BUILDING, aEVELAND, OHIO, 0 . S. A. 

pastern Bmitcht 79 Carllaniit Si.* V*rk City 



FIBINKS CHS [HES 




TUBTfTABLtf OUTFIT 

poe Tnnxtufneturad^ natural or producer gaaollofr, alco- 
hol* or dhrtillnte aa fuel; tboro are six disUact tjpee ranglne 
froxnl to Inc Indent ataClonBi;, portable and. nia- 

rlno, of both two Bbd four c^cle, Wn aend exports to make 
direct eDnnecUnn I of these euglne^ to pumps, compreseore, 
gouoratare. liolets. elc. are also beodquarwrs for Scales, 
Tmcltn, TraDBrnisslon, Yalyea, HalLroed, andUlU 

Supplies, Macbiue Toola, etc. WrUn ue lor catalog. 

THE FAIRBANKS COMPANY NEW YORK 

Albany; Rehimore; Beniar, Me.; EkKlOQ* Bnfeki: 
Hartfurdi New Oricani; PhiladelphLe; 

Firtgbur^lS Syrecasc; ‘Gleelow, 

Hamburj; Loudon; Farie. 



PARADOX GAS ENGINE 




a Toy Eio.g{iiE TTiD by lUmnlaeUBC 



AttBcb ih« mRlnv by rubber tub* 1 # 
.j^dluEiy itM nuratr, Aud llfhl lu. 
Ului be i^»r fur (u. It 
Et mJsh rt«lo- 
Will DpfuiA 
iLEhml Ru. 

Alr-cwfed Molar 
Price, 
oomplate. 

Delivered, 
pretMid, 
$ 3.00 

54sd for 
Clreulu 



PtRIDOXGlS ENGINE CO. 



102 AsTlum St* 
Hartford, Ct. 



CKlFa rEOlC THE WOOD-WORKEE.— Tlie fnllowlng are 
from tliflt excellent piahllfatlon. the Wood-Worker; 

Ah to whpE^lif Ih tlie licad- wfl]. iiinytie ii fellow bad bet- 
ter hove wheels than n Y!Lra,nt jdaoe. 

^ M « * 

GninptInTii. grit niul go are three good eleTnCnla thal most 
any lunu enn nequJre if be only strive hard enough 

nnd long enough. 

* M 4 

Do you ever stop to think that a belt aa well nn a puller 
mny iw out of balance, and In cortiaetiuenee not do aa 

smooth work h» tt should. 

■ * • 

Many a gttod Job of wotnJ work 1 ? spoiled by a pour Joh 
of Tarnish. Wonder how uititiy Jobs of p<^Jr wood work 

have been saved by good varnlAh ^ 

* * * 

We ill believe in and Indirectly ptacllcn! prufSt-sharlrig 
In a ’tt'ay* but the trouble Is we ran’t nlwuya Agree oa what 
vhare of the protita of the business eaeb abould have. 

« « 4 

The amount of stuff you get rbrongh a pinner Is one 
thing, and the way It l(x.»ho when you get tbrnngb i» an- 
nther, and frequently a aiure jmpuriuut consldcrttlon, than 
the Amt. 

• * • 

There la a dlffereace of oplnjon. an to wbotber two or 
more knlvus on a head can be made to cut. There is prob- 
ably also a difference which comes from the man and 
mauner of setting, too, 

E * * 

Yes. a foreman Should nne his bniliis mure than bis feet, 
but be abniild nut sit around too nuirh while doing tt. In 
other words. It la a good thing to keep both feet, hands 
and bralus In training. 

E « a 



, When a palesniai! ntrlveH to sell you cither machinery os 
► supplies by offering some kind of graft, take If for granted 
^ that there Ik something WT\ing *‘lthef wl|h the saleaman, 
' if not with the iiiuff he has to rcII. 

« * V 



Sometimes e foreman gets bossy around the engine room 
juaL to show that be can. and at other times bccauae an 
incompeleut engineer makeH it necessary. In the latter 
niso It mlffht bt a goctd Idea to Erhange the tactics and get 
a new engineer. 

*. ■ « 

There la still room foe argument lu fHvor of "face up*" 
and '"face down,** but we all agr,re that the important thing 
is to have the face properly iknlMbed uo matter which way 
it ia done. That’s what the buyer hiots at— the Unlah. 
He does not loqulre \vhether it Is done “np" or “lUiwn,** 
Just so It'S done right. 



HADE rlBEWOOD OF |l,M0 THEE. — Walnut at present 
Ih almost inprotmrablo. Manufactutera are oven aeuding 
out rppreaeutatiyee to buy up old w'alnut fence ml Is, ami 
arc paying good prices for them. t(jo. Many walnut trees 
now standing w^onld bring fSCKi and fl.fflKN apiece from the 
right parties. This state of aJfalrH bas been widely puh- 
llshed. and yet there Hcems fo have been one fArmer whu 
never heard of It. He appeAred In Leavenworth, KEnsaSi, 
not iobg ago with two loads uf Hrew^Mid and siiild he had 
several loatlir more, having cut Ihem all fr(Jio a single 
walunt tree. He tvpld the fuel at flnSO a c*»rdTi: 



rSVEaTTHfl BBAIHS. -Many n tPaP Ptnurts around tell- 
log what he would dit if he had eapIlBl, when a little 
hrain power properly applied would hrltig lilur the much 
desired results. The beHt*|Way to Inrcreat capital la to 
demonstrate surpassing ability In one's rhusen 11ns. 
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,4 LIVE SUa*/EGT fOR E¥FitrBOOr- TftE QASOUME EmaiMEl 

lJt>Vr do rou ir&Eip pitted— we can holp jon UarouKli GAS pyWEK— UOtollfl 



pages— Montlily— One l>dt]ar a the beet liiformatina—iJ* advM»-’ 

EoodE^ la Uitj trade— Bampll^ Copj free. Afjaute want&r). 



mW£R PUBUSHitiO OO., BOS SMgt St. mtch* 






GEARS, all GEARS, nothing but GEARS 

arwit^s fipAQC 

Treatise on a Dollar 

CatalrtQ on HeriUEttt 

PhHadeIpKisi GEAR WorkSr tac» 

12G N. Tta PhllAdatphlB* P*. 




REVERSIBLE 

MARINE ENGINES 



1)^ to 30 H. P. 

Send ft>r CataloQ^ Pricai right. 



TERMAAT & MONAHAN CO- 

Oahkoth, Wla. 



SMALL MOTORS 
All Variable Speed 



Eai;h 

$ 32.50 

23.00 

45.00 

30.00 



Alternating dental end jewelers* cnotnrs..- 
Direct current ** " *' “ 

Alternating forge blowers 

Direct current forge blowers 

Alternariag current friction drive motors 
for Gordon Presses^ 100 to 2^000 I m* 

pres^sionfi per hour 69.00 

Same motor wound for direct current 4 S .00 

Thcae mnto^ra are tbc newest iittpmved variable speed 
mators, Slid riuBrantced tor years, 

A rr AtitouBond other ffloiOTB in itoek. 



Send lor bookiet "A.' 



OUARANTEB ELECTRIC CO, CHICAGO, ILL 



DESIGNS AND WORKING DRAWINGS 



Far Steam and Gas fn^iaes 



M 4 

•tldl^l. 



StudiN 
iollfc 
cUfct 7un 
talhe 
tltrket isd 
tb»rui4i 
tn lu; 




Skmplflcwtlui^ far first esfi^De. Pattema bUo fomlsbed. 

IMtm t R. CIDIIRES, I. E., I«pt i, MCXf ORB, ILLINOIS 



Gas and Gasoline Engine and 
Motor Castings I to 16 H. P. 



BLcytie^ Auto, Mailiie «id StitiaiiaLry Booklet on request 
Wr iril hlie prlit 4r«wbli if tithtr Z or 1 cyrir type 

THE GEBHARDT MOTOR CO. 

2930 HancocH St., Phllnsf«lp^hi&, P^, 



HORIZONTAL AIR-COOLED MOTORS 




the MIETZ& WHisa 

OILi!L^CASENCINES 



StatlonaTy, 1 ^ to m H, P. 
Marine, 1 ^ tu 100 JH. P. 

oencrator sets, fumrs^ 

HOISTS, fire. 






HEW rOiRk. 




I }4 and 2 H. P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from wellfi. Will work 
against 150 lb, pressure. 
Gasoline in, base of engine 
or outside. Write for 
agency. 

AlR CeOLED MOTOR CO., IANSIN6, MICHIGAN. 



YOUR tHTERESTS AND OURS ARC IDENTIOAL 




Yon Wmnt Proctieat 
WELE DtnLEfHG HM OMiNmRY 
to Bovoiopo tttmt 

Mineral, Oli or Water 



propoeittanf wofiovoit^ Guarantoo 
it to work So^afactortfy, 



Ten ue abo ut the fortnatloaa. dfpth. d iameter holeg; will neud 
Prjutedjmj^cr and can save money. 



THE AMERICAN WELL WORKS, 
r'w... *AV.*'-9A^ ®* A. 

CHICAGO, ILI.. OAl,Z,AS, TEXAS 



POPriAB MECHAlfICS ADVEBTISIffG SECTION 
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AME.R1CAN 
MOTOR. CO. Eiu ciAiitE, wis. 



IIH. 

Look at the Neat 

Tbe flneBt little I'A H. 
Eiii^me on the ibkirlEeiL. 

HRodBODieJr 
l«hed. 

Bore laclieel 

stroke s inchoe. 

These ^lU 

develop over 2 II. P- 

Write /or 
Catalog "P" 
of to 16 
H.P.Motort]. 



SEND FOR IT 



• • 

Mv Revi^co List or Machineav 
AND COnTBaCTDRS* EOuIpMENT 
IS NOW ready, and covers 
twelve printed paqes with lo- 
cation AND prices. I WILL SE 

VERY PLEASED TO SEND A COPT 
TO YOU IF YOU WILL LET ME HAVE 
VOUR ADDRESS. 



Willis Shaw, Machinery 

171 La Salle St. CtllCAQO, ILL, 







MULE 



HIgli-graire MADIKE and 
AUTOMOBILE ENGINES 
2 to 30 ti. P. 2 and d-oyole^ 
latest Impmvementti best ma- 
terUi; lowest pficfs. Also sell 
castings, with drawl ngt. 
state veur want. 

MOTOR WORKS, 



The Ideal Lawnmower Grinder 



use. 



full deiRcrlp- 
prieea 
TODAY. 



THE BOOT BBOS. CO. - Plrmoath, Ohio 



Sharpens any Lawn- 
mower accnraicly in 10 
to 15 mlnuten, niakcit 
tbe hladeti aosolutelv 
true., ^ 

feet clearance:, ouLes Lti'e 
work quicker and che ap - 
cr Ihan U tan bt done 
by hand. Nothing like 
it on the market. Made 
' bolh baud and pow- 



“GET THE BEST 






M 



which tneanB 




The Clipper 
Water Motor 

do not tlBlot $t THE 
OHKAPKST, but dj 
claim it TME 
Bur one /nr the hoy and 
wfrtciLhlrn bnay." 

Send for clrc-tilar with fall 
dEKicriptlon and plica. 

L. E- RHODES 

HARTFORD, CONN. 



Perfection 







Why be satisfied 
with a rouKh, unfiti- 
i^tied EniTine when 
for the tame price 
you can have a C (title 
Perfection -the finest 
finishedp smeotheBt, quiet- 
est operating; dmall marir.e 
motor, on the market ? 

UmiiFvI crlilt.lrr*. BWturjtflj 
flttnl pittnua^ mn.'.‘liio*rj 
Crauk rtsft, iTHr ^'*"1 'nijUlor” 
th*i l^e^t (Twi'r-i'di lim- “ti vn' 
rifiM lb at fWI Mn rrly-nn. Bt ftiC 
yanr iMuMt. FiiHj 'tt 

EiUM^alffl iMKiltfil np. tin ™'li*wl. 

Thf Cilll* PJTffiEtUn MflUir Tut 
tsu Sfcrmil l>ptri»U, silrh. 



HU GOT A HEFLY, — Several yearn ngi) a ci>iintry dealer, 
Ly itte uaine of Parwins, cjime l;f> the city to huj frein 
a wimJeftnle drm n hUl nf goods for his (^irantry atore. 
After corn! HE dowu-gtaln? and whfie wall lug for Ina ELkods 
to be pneke'd, he uotleed several mcu ustiLg a s|.ienktng 
tube. 

After- II liEti etirJiaaliy got tlie better of him and 

lie asked the pruptleTor wbnl I he thliiE was. “A .‘ii>eahlnE 
siitd the ]irdj|irietor, "Speak to wmcone upstalra 
nmi uee linw it workH. ” 

"What win T say?’^ qEierJed the dealer, gQlng over to 
the tube. 

■■till, rfny any lb lug you llte,*' repllud ibe prijiirletot. 

"'lley!'* Blioutoil the dealer. '"Are the gon^ ^Ir. Far- 
M4JIIS, of SvllUainsville. ordered, ready?" 

waa the repptinije from upstairs, *^the aoods are 
Teaily. hut ue are iootiTiE the old sklndlut uj>, We think 
he Is kind of shaky." 

THE STEEL SQUARE POCKET BOOK.— Ky 0, L. Stod- 
dard. Cluth. I Gy pp., iMi llliiat. I'rlcc. ik'i t!¥uta. luduB- 
irirti l-’uhlti'atlon Cotiipany, ]h Tliomag St,. Neiv York. 
GSvea beat uietboda of u^ing carpenter's atcel square. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:;:; 



SHEPAB.D E^ATH£ CO. 

AlOl HVm St*p Cincinnati* Olhio 



MOTORS 

for Marine and Vehicle Use 

Williamson Motor Co. 




1 to 60 H- P. Wale? Cooled) 

£xperfmerTtal Work Solicited 

8-12 S. 39th St, Phila., Pa. 





NEW 1907 EDITION 



The only complete, up-la-date Library on En- 
jLricerm^ ptibliahedt Gives only ibe latest md 
moat retmtlc information^ Haeb voJumc con- 
tains a eerici of teet Questions^ Wrliien In a 
plain^ limpJe, unde rstead able luttnner. 



Cyclopedia of Engineering 



Fire Totumi?i*. E,™ pafjmi, IuIIt indexEKl^rEzO orjfc(H?e 7 JC 10 lneh(». hound in th rw quartern r«l morocco leather. OvEr 
!fl, Befl1rjii]ii, tauio;*. rnmiUlnv utft Written by the fororaiwt (njth orl ttw and eopeelalLy 

for Ik-me Wtudr, niter a canpeful *ludr of idnn> rod iNTmilitlona. Yoam of experienco lis ahop. laljoratory 

* ^ ^ ..m - _ J.J T.-T- ..-L. ..E ..I k-_. si r.-._ J r. ■u*. a*-I ni.. 9 ^ -nrli.^ 



£.(KM full-|.uUro Idatee 



andelh-t; 7 H>Dni ivttUlnxl In Uft preiin rati tan. tich eoL-tion tEBti;d by ncUlftl nm for Its praetlf*! valii# to ttte man who 
ili:Nlri?'.‘i to unoiv tliD laiefit Jiini prantlc’o In eliop and enj^lne rounir ^ ulilcriOiU:!:L eifpiarLi^t'iiry eicainpl«9fi^ t'oippilete nete 
or teflt qiiputlona anti revSijws In trery volume, thijs cumblnlun tlio beat Imturea nf a tost IkjciV ahtf a referoboe work* 
It 1 eOH. ly iiuderflliood by tbu niuu wjjo baa little tlmu to acouire the rundaiiuOital prlth'LpttA of |*[L^lti(^rLJlifr 

NOW $19.80-REGULAR PRICE $30 

Juet tbo fii't of I’H'Nikn for ttm r'in^tTi&or^ HoLlor'-umk^r, MaehlDMiL TooLmalcor„ T^ntt^m m&ltnri 3he><?t M&tal 
Worker* Gasi Fnmnter* and pni«[ti]}( t jmilnir in { nnUn't dlrw:Uj orlndlrectiy with niwlilnory* The Gyclopedla 
l« canivlEed larKelj i roni our inatrortlon tKKiJiB+ n hlrb Itavo h^exi ttmt«d by tLmiPanda of prarUt-al mou 
vtdunio I'ODtoIni? R flerie¥!i:>f te?t quwtkinH to emplMielr,e Yttal polDts. Prepared e?per|nJly for bome ntudy In n 
plain* oTiderstandHhlo maniNir. Tbla liberal oCTE'r la utude for l^l dayd only, to ReqiajJLlnt tbe reEkdQFfl t>C PoroLuiit llljEi'BAKtcti 
WILL the prartlral chariH^terof our oorreHpondeTire Irutrm-- 



tlon. L,rMPk Uiem oyer for five clayd- If URtlnliirUir^ , Heni] nn 
(ki dow'n anrl f'MNi per motith thornuftMr nrtll the e|i-ei"(ht 

E ^rli'o of Sill ts pnul; o'Lentlise, notify us and we will 
ruThstur tlie thiHikjii uLn^oluUdy free. 



AMERICAN SCHOOL OF 
CORRESPONDENCE 

5526-56 Armour Avenue «. CHICAGO, ILL. 



PARTIAL UST OF CONTENTS 

PrEticlpTi>s Of II cw t — LTbtpn iHtrj" — Boilor" — i 'alorlmeterfl — 

nttum Pumpu— Elcvai4.»ni, Loiflues — hleani Kujpjiui Jiidl- 

catorM ' Valve Oear>i — TbermteilynamitJa— The St^m Turbine — 
Ri^frlircratUm— Amruunia CoiiLpreij^t^lOJ] and Alisoj^hUon 

fiystom — (^naanJUll Kn^inotE. Marine Bolls in— Marine KliKliieB 
— U'ondenMsre- NaTJtiatlon — LoCoinotivL" Ufnlcn< and 
Valve Uot j 0113- Ty [ipp of LveCimot I vc»— AlrB ra k ww-- Ai j toUiObi loth 
dfacLIne Hbnp W^ork — Tlio JAtho — TLo Planer — The mjaiwr^Vou- 
t1 Ifttlon — 1 Eni-at Inp — M echan leal Draw I -* A I r Coni|»roBForB, 

Tbonry of DyamTnQ-- 'iPlflPtrlellaeh1nerF--Pi™ct rqrrent Untorr. FJflctric 
WirioB— I^Lartnc Bell Wirinf^— LEectrie L1^liliDR--''Storaft9 Bstteriaf. 

Ktoim MBall'l^h K»|rii]ar Mechaalci, F<?b. *07 




CEMENT BLOCK $SA 
MACHINE lU 

nf OLDS for CleteroB, Silos* Fence 
Po«tti<, Drain Tllo, Write ttwlRy for par^ 
tlculacii. A. 1 >. MACKAY A CO.* 

m Wa'ihlnfftoii St*, Cbirago, III, 



The Only Carriage Mobile 

IN THE WORLD 

Xbfl Only Self'Cooled Gasoline Engine in the World 



7 tfl U P Clin fntvei :Ki PI llus por hour. 

lu au 111 r « Prli'B^ to $H50. OunrHiite+:ul. 



SUBMIT CARRIAGE MOBILE CO*, 407 Syesmort SI., WalcHou, lewa 




:$60 



GIL&ON MFG. CO 



does LIKE eiKTV 

SEliS LlHVSIJtTV^ 

SCiLSr^a SIXTY 

V GILSON 

OA G.0 L E HE 

ENGINE 

For Ptunplna, Crtam 
p^fimlDrs, Churnu.. Waah Ma- 
cKmet. etc. T£lAli 

A^LIor catalrig all dm 

£6 Fuk QL Fni WiL 





1 



f will lend thi« henntirD] 
d«si|n with 300 miniatures 
and nv illustrated cataloe 
oi Scroll Saws* 1.4thcai 
Fancy Werds, Metal Trim- 
minde and Tools, postpaid 
on receipt of 15e, or send 6c 
for catalog ool y* Add rcss 

POMEROY 
Scroll Saw Co. 

fin iQlan SL* fiirffsid. Csn. 

Div. Z 

SCROLL SAWS 
FROM 50c TO $22.50 



BUY A GOOD 

ovrissouRO engine 

It'B rlibuper In tbe ond* (Tbat'n 
wLat my Tnmnmers eay.) My 3 H. P. 
Euglno cirlveB launch. Pries with 
full laimcli oulilt, Bhaft, propc^linr, 
tank, LuttorleM. coll* plpIrFJT, No 
eitra«. ErerytLlog furoiKlLnc! $11U, 

£^r ealaJosua □£ Lg II. F. 

tt. LTPPERT, St. Louis, Mo. 




WATER MOTOR 



No. 




Uarger Sizes proportionately low. Attachments extra. Hudb fan, scroll saW| lathe, 
sewing machine. Power depends on water pressure. As orders will be filled in the order 
of receipt you should Bond for free oiraular today. For engineerfl we also make Engine 
Indicators, Eeduciug ^^eels and 
Plcmimeters — catalog also free 



LIPPINCOTT S. S. & S. GO., NEWARK, N. J. 



Ple(t$C Iff rtf ton Fopul'flr 
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rOPULAE MECUANfCS ADVEETISINO SECTION 




Wood Working Machinery 

Footi Hand and Light Pow^r 

F(irTlpplB(!*cTM«-cTittlrF, mltfrinp. rabbetlnir, izrtHWiug^dadfV 
InR* barlni£t i»CTt>ll Eind (laml cd#?o moulding, 

^tc. iSuilt tf'T hard work, Accamt^ witrk ^rid Idd^;' 
aerrice* Sflail for e-uraJogne 

SENECA FALIS MFC. CO. v. 




RUNS LtKE A BIKE. 




BALLBEARING 
STEEL-FRAME GRINDSTONE 

Frame strong and rigid. 

Fine stone ao-ln, dlato. 

2-ln. tblok. 



Shipped eratad. 
Weight 7Et pounda. 



Price $3 .50 F. O. B. Chicago* 111. 



MECHANICS TOOL WORKS, 

204 Dearborn SteeeL CHICAGO, ILL 




B. r. B ARNE, S' 
ELEVEN-INCB SCREW 
CUTTING LATHE 

Fnr foot or pow^r ba wanted^ Hai 
pow(-r croM fftid an.d ornupoutid 
nat. A biuEii^HraiJ« mod- 

f'rn fcooln n]4» build a S^Lnch 

lutho. Dd»c rlutWo eirdnian of 
eaeh lathe upon. r^Qneat. ^ 

B. F, BARMEB CO.. ibikfwd.tll 




MAKE TOT7R OWN 

CEMENT BLOCKS 

BRICK, FENCe POSTS, DRAIN TILE, Etc. 

We ftirdisti the machine and loatrurtlona, 
HAVK AttSiklY on your bu Lhllngs. 

mm I A aa ai p w In msiklOK: blocks for the 
dIG mCJIrltT tmde. Write Cor bookleL 

The Peed Mfg. Co., Hoe lift, Springfield, Ohio 



WHY JOHNSON WASN^T FIRED. 



By R. E. Marks, Ln Rallwjiy and Locomotive Engl- 

ntdering. 



There was a neiv superintendent on the Cross 
Cut He Pumpkin Valiev Kallroatl. whq was long on 
A llhin^ far things scleiitinc, rei>ortg of testa, col- 
lege bred engincera and ulher things^ but lie w^aa 
bo me what ahv on good practU-a]; ticperlenee in 
acTUiii railroad work, ilia auni'g husband on nia 
mother's aide was a big iiiiockTiolder. and so such 
a llUle thing as lack of experience didn’t stand in 
the way of hia selection for the place. 

One of his first visits to old man Johnson s qivi- 
aion brought Mm the painful discovery that not 
an engine on the road was even drilled for ati Indi- 
cator. much less had cards ocen taken at regular 
Intervals to study the steam distribution. Bo ne 
turned some of his young college friends loos* on 
the Job. and three of I ho engines forthwith 

prepared fpr an exhibition of what an engine rcaJly 
ought to he. Johnson kept tabs on the coat of the 
cliauges. but wisely kept this to himself. 

Of course they found the engines all wrong, 
valves didn’t have enough lap, quadrant didn't 
have notches thick enough to graduate the cut-oft 
to six deoimal places, valve w^aan't of the best 
type, and the cards looked like anything but a 
Corliss Indicator diagram. Too much oil was being 
used according to the beat practice of the (?rcat 
Air Line and. In fact, pretty much everything 
seemed to be going straight to the l>ad. After they 
had the engines down fine they prepared for the 
grcHt tests with seventeen students to check every 
exhaust, watch for signa of smoke, count the shov- 
els full of coal to the mile, and measure out the 
oil with an eve dropper. Then came the report. 
And that wasn^t all, either, for the super (mc^l 
forgot to say his name was Smart) had been gath- 
ering in a good sized bundle of reports from all 
over the country tm the results obtained from mod- 
ern roads where men w*ere not tied dowh to old 
traditions, etc., etc. 

f CoTrfuUtf d r/h 3 G 4 r) 




“Rich Spark” Plug "SsSi: PS!£I *| 

DOVPL.KTM ELMCTMiO LlOUT PUIWTS. CIIIOITI.AHS TkCM. * 

Rtchardsan EngineeriBg Co., • * Riverside Place, Hartford, Conn. 




If If s a Sebastian, lt*$ a Good Lathe 

built upon HONOR^CCORACY. efficiency. hlODERATE PRICES. 
Foot and Powet Lalhest all .sizes, send lor Caiaioscue* 

Sebastian Lathe Company, Culvert St, Cincinnati, 0* 



POPULAR ^JK€IIANICS ADVERTtSl^^G SECTION 



aa*? 




“Ohio Tools Do The World’s Work” 

Insist on haying tools under this trade-mark 






They arc the BEST TOOLS 

•kill md ptonry Can pn^duce 

and all experienced meehenics eel] far 

TCM~>LS lyhcD they require m Cool that ffiU ctapd up 

itadcr hard work. 

Every Tool Covered by a Broad Guarantee 

Oar Catalog No. Pwill piwe-ol interest to every 
tueehanie. 

OHIO TOOL COMPANY 

COLUMBUS, OHIO 




LATHES 



9 to IJ inch Swin^ 

List; price, tSti.CD and Uu nroord- 
inja to eiz«. ^\'hen n-ad^ (o hur 
tfund li.Vr Luthe Catalog and prices 



\\\ F* John lixtriieBCo. 
ItU iLuhy »t„ t ] IbM-ktoni.tJl. 




To Introduce naj 

HAND BOOK FOR APPRENTICED MACHINISTS 

Contents:— C ure of Ttx>U and Workp 

KsudlUif PorTuniBSi Cure of OenterSn Kto- 

Frio« 50c. poattmid 

HAND BOOK OF PRACTICAL MECHANICS 

Beet b<H>k of ttjo bind puhLtehed. Price poatpaid 

fiend for cireuLar ot oiir ApprftnUt*d Macidnist Tixil Set, 

J. A. BARKER 

FULTON BUILDING, PITTSBUnG, PA. 



“MR, INVENTOR’* 

oun BuaiHESfl ib td 

Porfeett Develop and Mtinafactuta 

YOUn INVENTION. ALL modebh tacilities 
AHE OLFRSh AND WE AFfE AT YOUH UEHVICE. 

WE EMPLOY EXPERT UECHANICD OM 

Jpecinitlvifa Diet, Punch tVork &nd 

SEND U3 VOUn DRAWIHO OR MODEL AND 
WE WILL BUfiUET OUR LOWEST PRtOE 

MONARCH TOOKe COMPANY 

1Z4 Opera PI400, CINCINNATI. O. 





TOOLS FOR ALL TRADES 



AT WHOLESALE PRICES 

(RV MAIL OKl,T> 

To Introduce our ppo(St-savl£L& prtooii, tfo 
ofTer fur ^ huly, 

Starrett’s Center or Tool Gauge 

For U»e CU Kritidlnit pud setting scrow^cut- 
tluj; tuolB. Made of AnoRt quulity istcel. 
SeIJa rag^ilarly for 2R cents, Bent jiostpald to 
uhy Address for ITc. (bj mull e uly.L 

Offer EMKt tv Mqrcti t* 1907« only, 
fiend tmluy for CAtulcii^e, We guarantee to 
Have yoQ mncey, 

RCDOLPtl HARDWARE COJVIPANY 
Dept C, Smlttafield St PITTSBtmO, 1*A. 



Ttie Roe Plumb and Level 



AND 

KRALUWh'S 
PATENT 
ATTACHMENT 
for TWO-FOOT 
RULES 

Sent by inallT no ctf. 

Owceru and UanulRcturers: 

the EDEN SPECIALTY CO, 

9B4j^ Third Ave., Broolil)fn. N. Y, 



Chapman Economizer 



1)4 borsu, but teflted to 
par cent fibove rated power, 
DOK'T buy a i^Ell£AP ciiglifte; it 
dueiiii't pasT, Buy ttie Einipleirt 
BtrangiMt and en- 

gine ut the Ii:>wivt postitLhle price; 
that's right, we hul2a ihent, 

OSAPMAN KNGIKE WOKK8» MareelluHf Mich, 



GENUINE ARMSTRONG STOCK AND DIES 



artt made only by 

THE ARMSTRONG MFG. CO. 

BRIDGEPORT, CONN. 

New YorB Office, 139 Centre St. Chicaeo Store. 23 South Canal St. 
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POFOLAS MECUAmCS ADVERTlSim SECTION 




“Koeth's 
Kombination Kit*' 

inTenttoD of tho npe. 
ConrtNiDd bj' tAi wbos«e It to be 
thi? b^t iblOK of lt« kiatl aow dd 
mojrki't 15 TooJt ^ndi 
One FHlr BandN n for all. 
Made of tool droi]'for$c«d» 

HnlabM and irariaitled, 
tool comploto vltlilu |l»;4f 
and 10 to 11 In 

no wnr-tb ot tai C3.W per 

Bet, prepaid, f^nieimiien wanted^ 
1 bonomeuaJ Itictiicement!! in lire 
me n. W rite lor llLnetraj^ ttoolt. 
let, etc, 

KOETH MFC. CO. 

105 BriMidway Buftatu, N, Y. 





Let Us Act As Your Factoiy 

We bare oneof the be«iL equipped iihap!i In theUmtedSiaica 
and can tuni out your work for you cheaper lhau you can 
poHBlbly do 1l youraelf. Send drawl nfcs or modelei for tail* 
males on dlca, tddla and manufacture of your article lb 
quanOtleB. 

Metal Specialties Hanofactwiag Co. 

1 A« 34 . Wp RAuaol«li Cbi«*tfOt V. Sp A 



“LIHLE SKIPPER” 

MARINE ENGINE 

H. D. Baird's Latest and Greatest Two-Cyele GaeoTine 
Enttine^ Makes a. spMdy little 
Launch from an ordinary Canoe 
or Row-boat. 



P»lA 



IVod. 



UatnJQC' 



rKL£ 



Z Adnit 

HP 



Bara 

Englaa 



Ekfikft <«tap|f<U njlli HefMTbH Utd bwl 

tta. 

situ itnxDi{«ti. motl pa««Jrfqt «wl 

vnEino ct Ui c)a». btlve*. Cb±hh, 
K.Hiw-triia.t -orJIl tjj- ft. LauficL4 nr 1i) mlln 
per L4fur, or3'j fl. .SiUlpr t<i4 ml. per hiHir 
«i un ^iTj:iLii>T7. lEcpwnlMQ, Myonc can Imlall 
fclid run it, .lw 45 » ufq «Dd urtAiQ ^ 
BOLD I'lTPI H i TEin OblJUnTkE. 

$T. Clair Motor Co., Dgpt.34 Dotrolt, Mloh, 



fn/m j(>a^e 2e2.} 

Then t-ame Ihe day of reokortinEn and Jolinson 
caught It In the solar tdcxiis. Smart called him 
into a directors' meeting and proceoded to show 
them the reassons for their road not l>elnE a Lhi'ough 
trunk line and th^ way to get Jrilo that enviable 
condition. 

"Mr. Johnson, wc are tryhiff to discover the 
weak points in the motive power deptirtment, and, 
aa you kno^w, have had a few teists made from 
some of our engines to determine the reasons for 
the lack of economy In fuel consumption, in oil and 
In other things, I also liave here other tejds^ from 
other roads, ahowlng a much greater economy than 
wo are showing, as w^ell us one from the JlEiter 
Valve Gear and the Rnck Action Valve W'hlch you 
refiissd to try. 1 trusst that you will bo able to 
explain your position In the face of these facte, aa 
Tve are very anxious to n^tnin al] our old men If 
they wdll assist in bringing about a new order of 
thlrige th.-u maka for the betterment of the road. 

^'Now here are the testa from engines numhers 16 
and 2:0, after changinE so as to make a proper cardt 
and compared W'ltb the same engines before the 
change. They are now hauling 23 cars up the hill 
against 20 before the change, and burning leas fuel 
t^y cent. Can you explain that, Mr. John- 

son?" 

Then it w'as Johnson^s inning. 

"Perhaps not to your satisfaction. Mr. Smart, 
but the gentlemen here may see a streak of light In 
a few^ remarks I feel called upon to make. You 
forgot to tell them that engines 16 and 20 were 
here: tirea in bad shape, cyUndcra warning boring, 



THE, AMERICAN COMBINED LEVEL AND GRADE FINDER 

CiAmAlhSnrf i I l/t fl Ath AP IUaut TnvFURirt kcid ur-to-dAtf. 1l0«li4rtl£i, ICBchiniit*, CfirpentAn. H r^Ck t^Ttrr, HkMDk, FLbBtb«ri, SiUwrfrliU, 
fMMIlClIllllk AllUECUICr JlClT KhwI SnuirTllUj*, Trmeh CitlJ Eiir^prpr» utd oUf«n will RaiI ihim u nfuis- 

F£NjjAltL£ i CtVtL lOtt SAY RAVE WITH TOO AT ALL TIMES. 

Th« Moat Fracllcablct Dueabl* qnd Conventoat Instrument of the Day 

In luldltdon tL> cutHnAry tnccli4aie*l itpiit tlii4 Anttrieiin OombiEiMl nnil Fiudfer wlU tiwa MrTlcMHici tAPlI forma of RiwIlnE, lA^Ingr 

Out twmIa, Undampo KRrdonlni;, J>lK’tn| of dnlnoE*^ R 4 :mng f>U of w^tor, EAtliBiE 

■rvl« of !hLII« for imonkAfaiHaU, oattlbR of rottfsn, lamina off uid liuildtnEi. ^Unf 

h«i|ht of ob j*d , otc. AUI:NTS W'AXTKD on UBESAL TEkHS. AT ONCE TO 

EDWARD HELBp Railroads Pa.» Manufacturer 





FOR THE NEXT THIRTY (3fl) DAYS a 

MBCtfATTICS ONE OF OUR WRKNCHES. made w|ih extra fine Sol tth, atiftpcf lal price of 
65 CENTS each, poaipald to any adtlrc#t!*. We make this offer in order to introduce the 
‘'‘Bawkeyt” Wrench lo new readvcR who are riol aquainted with its mertte^ 

Ofdtr n« «r yoD Tha HawRava WpAnph HKrihalltown. Iowa 



SPECIAL 

OFFER... 



PATENTC6 IN united STATES, CANADA, FUNCE. OERMANY 




Our wrench has more 
uses than any other 
wrench made, and can 
he used as a pipe 
wrench, thread cutter, 
or nnt WTenclL For 
cutting threads it has 
jf differ em dies. 





—Hunfino Fishing Ooal*. 



MulHns 



Pressed Siee! Boats 

Aro the faslGsi and S&fGSt Be&ts BuHt 



They are built ot prcijisi'tl Hlet'l plnt^tp. irllJi air chnmlK’n’ In enrh enfl 

like u lifelo^Hli,. TLe iniinNiltiK hlvi'l ljuli Imp lianr|(i<(iiiie llups, nucl Mu 

tbe wiHor mtli tti^' I^rsI jmHHUjki- r»'i^li<it 4 irifP‘-ittey ai'e faster^ iur>i'o fill! ruble anU 
Mfer—lUuy don’t crurk, ltiat{,dr} 4 ^utl^■'^^^lnk^a[]c^ areelejraiiUu utid flnjish. 

The Mulhna StetJ Matnr Hoatn huve revnlutinnl'^erlTnntnrt.Kiiit bulldlriLCK ned 
arf' ^^uperinr Ita evf'rji' waiy tti wiMadiTi motor Ih>[K 0 . Ttioy tinrj aduirped with 
tduUIn^ EevarslhLa KnRineii’T ^lau|ilo Ln eiiMi<lnuition. ik[id] 4 i.>de|ierid;ilj'la ttmt 
u hii>j enn run ihem, aantl Ihe MuLllriH liufinnvn.'d I ‘tnlor waiter Kthsiu^L, which 
makes tiitm ikbi^ottitely loIh’Ii'P^. f'>ier>' lnjttt l»uhMnlutt'ly ”uarBHitee<iH 

St« Si r* /*«ui jSAi(IW.', flei>wrf'y /’ ■Bfih 

TOE W H. 3 U I.LI>S COi, ISO Friinkliti Si,, -Vi LKM, OHIO. 



"KNIPE^* Pat. 

BALL BEARINGS 

For light and madiam walght. 

Thruat oi* weight, ar both. 

1-4 Inch shaft and up. 

No fittlnSr push them on* 

10 cts« In stamps for samples* 

PRESSED STEEL AIFa CO., 54$ The Banrse, Phila., Pa, 




THE OLD RELIABLE 

JESSOP STEEL 



IS TIT ON TOf AN|} THE VEftT liST FCMt AIL FINE TDPiS 
WILLIAM JESSOP & SONS, LIMITED 
91 JOHN STREET, NEW YORft 



EET, NEWYORft & 

ffl 



\' 0 . 1 vts iit'Rded facingt and A few other thin jg^s. Then 
they only pulled -u cars up the hill. You over- 
hauled them, drilkd 'em for indicators and let 
your friends play wdth 'em for a month, keeplnf^ 
them out of regular service mO- 4 t of the timOj mon- 
keying with the valves and valve gear bo as to 
make a pretty card. But you don’t compare them 
with the ii 5 and of the Bame class ia. good con- 
dition. They are pulling 2a cars up the hill every 
dayn burning \t‘sts coat and UBln^ less oil than 
either of your engines, and they ha\ en't had a cent 
spent on them for achoohioysn to play with, 

"\\c are liaiiiinB more tons of coal and at a 
lower cost than your Ti^unk Line friends In spite of 
their reiKjrts, I've Been these and I've also been 
over their road on their pet engines and know the 
coal that is 1 >o 1 ng put on the tanks every day. 
WTien you want to ktiow about the coal that Is 
helng burned, don't stay In the office and ask for 
rexiorts hut gn and see what the coal man fa put- 
ting on the laokH. 

'^Perhaps they are UBing a little less oil. That 
accounts for I heir engine failure's from hot bOTtes 
and tbeir large force In the shop to keep the en- 
gines inovirig at all. The oil cranks count the last 
drop with slide rule ami forget all about the repair 
shop and tlie hot boxes. If I was running this road 
jpst my way I'd double the oH aHnw'arive this min- 
ute and I'm Liead sme 't^iuild save money. 
Wouldn't make a man use ft all unless he w^anted 
to, but he^d know if he noocled it that there 
wouldn't be any haiighig maicli w'hen he got back. 
( roinffanrd iiti ptHfC sr^.j 



PATENTED ARTICLES 
MANUFAGTVREO FOR INVENTORS 

Id any qqantitieH from oae to c«d thoDsand, Send sketch or 
model for e^inuiteii, la^DtimiH ModeU made. 

Terms absolately the IowbhI, Prompt Delivery, 

Murray Engineering Company 
3010 K Street WaAhlngton* D. C. 



WE MANUFACTURE TO ORDER 

DIES. TOOLS ANO 

/AUTOMATIC lUI AOHINES 

'■-so HARDWARE SPECIALTIES 

and PATENTED NOVELTIES 

EBTIMATEB FUBNISHED ON EXPEttT 
MODEL WORK. SEND DRAWtNC OR 
SAMPLE, 

BOOKLET FREE. WRITE TODAY. 

Stamping &■ Tool Co. 

t>EF. C LA CROttSe. W15. 



• Lincoln’s Famous Saying 

*'Tod can fixil enine of tbo people bH of the time aad all of 
the pc>ople etnue of the tlaje. hot jna csaiiot fotil all of (be 
people all of the time'' applies oxtremeb well to ignition ap- 
pBratua foraiaomobileB and mot tr Ihmsix. 

If yen use a SPLITDOliT SyAKK UOlL jou will not be 
fooled. It 1 b QBod bj the i;r«At majority of motorliU and 
they all swear by It. 

C C SPUTDORr. 1 7-37 Vomfewater SL> New York. 
Aek l>ept. M for ciitulu«, 



FAN BLOWERS. EXHAUST FANS. 
PRESSURE BLOWERS. VENTILATOR WHiaS. 
HEATING AND VENTILATION. 
SEND FOR LATE CRTUllGklE Ro, ttt 

EXETER MACHINE WORKS, 

EXETER, N< H. 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




After any hitellifnit m«fbanfc hzs been aia4e aware of 
the feacb!n£f coovenieiice of this admirable tool, he 
qiikbly biiis farewell to old'fa^bloned Solderitij^ Iroos and 
Fruiiitlre Furnaces - No more of such ’^back numbers^ 

for biin- For such enli^htemnenb, we use a yery attrac- 
tlre Ijitle borfelet. Shall we mail you a copy ? 



EiVIMELMANN BROTHERS MFG. CO., INDLANAPOLIS, IND., U. S. A. 







HOW TO GET GOOD IGNtTtON in GAS and 
GASOLINE ENGINES 

Dirt roTJ *T&r atop to ttink thft heat aner^ isoEneH from fhfit 

App^ai-a betwecQ ta* sp&tkine ipolht* In an en^ib« cjrlInderT This 
htiiit ]{jnttae ibo mixturn, u 70a applj a Piatch to a plla 

of fniupowclar, ItM Bonroe !■ tli« ivliile tli« apHrM 

ofvi t KKth^m H np find Imiidn J|- alonf . 

Th 3 fl fa why joq must nsfl a good, MtronE bAtterr^ o&e that 
not Tun dnwn or dry out. but li alwiiye then with full roltAf^ lo pro- 
c|u4:4n bright, hot apaelt. Som« batterlG#, "drj" batten pm for in- 
slBuee, do rery well at the at art, but soon sink down $0 that tboy 
won’t keep the engkse nmnlDg without a stop for half an hour. 

THE GLADSTONE LALANDE BATTERY 

Klvaa luU Toltm:e and Current for ite rated life. Jt wiD ran an en- 
gine lonff^T for A l>%jr]lAr than «aj other. If St dtiee not, you 
iretrcniT ruouey back. Aekyour dealer te flbow you a Ci lad stone 
Hnltery and blpark Cf»ll or write to us. Aleo jwk for Booklet "E.” 

It Ifl Important that the Battery fit the Spark Ooll, so do not 
fail to mention what make of Oofl you hare used. 

THE BATTERY SUFTLIES CO. (Inc.), DEW ARE, B. J, 








MOTOR CYCLES 

i, H. P. Double Cylinder 
Cycle Castings, $22.00 

W. HOf rMAN 
LaurKh and Motor Works 

12^ ?f. Hjisted St, CHIC4QQ 



Eldredie Battery Volt-Meter 

{(tftdLn^ 0 to 3 Voltk In ^ Dlvhjoni 

A conyenJeutand practfrnl lm»trucii«iii 
for those who n*e Erlmary ““d Ste™«e 
Ratte rlns. Its range wlU r^ver two i^slLa 
of prtitToryor one cell of storage hatteryt 
Is pitAXi BEAT In Its readings. Non^re- 
movable auis on strong contact poate^ 
FHc4» |4. 

ElMEME ELEHRIC NFL Sprla^nrli Ink 



WHY HOT STOP 
YOUR TROUBLES? 

A *^Wizard*' Tui>u[«r 
Does It, 

Armatitm Incased In 
WATBh-l'lllMJ'E Ik del- 
eoTTodlng brass tube. 

All ’>rasa screws. 

FricElon, Belt or 
Governor drive. 

Brnnh-haldEriw rGuiDvcd 
wHbctatloo3cntng:Tcrow . 

AU parta pCillsiied brass. 

Contact CJid iJli tup 'J-purk 

A TRIAL WlLli OOKTSPCC TOC. Vi_t uiUkelMf M»cm<4h lb* 

PbM* *1 M BWAIk " — m T inn ||-|J Ullli HuIiIm Ij Jill n»|lib^ 

IfKnCrLRS KLKrTEIC Jk MVfk. UL, laBU$4FdblS, liH) 

30 DAYS’ TREE TRIAL. 7H4 lAUpodate Av*. 



fOonffriMCi! from pdi;# 

"That Jigger Valve Gear la Itke the roat 

of the hyiich you've picked out. 1 happen to know 
how that test was made. 'They took the worst en- 
gine on the division to run It against, cltokert her 
down with a small nozzle so she coukln't hunlly 
breathe and then called it a test. After the show 
w’aa over they put her into kinder deoent shape and 
she beat the Jigger all holiOW', but your report 
Only shows the measly seven and a half per cent 
that It sfjueezed out of a crippled engine. 

"Then thtre'S the anll-frletioTi hack action valve* 
Fine thing tor the maker, and iook?i asj though 
It ought to work out all ilghL. hut It tion't. Our 
neighbors on the Q. T. ^ X* have some of them 
and they are lucky If they run three days without 
facing. Sounds like a fairy story, and 1 wouldn't 
dare aay this if 1 hadn't been o'k'er there aiid seen 
them doing It. Got the facts from the foreman. 
Sometimes get more facts there than you do of 
the master mechanic or even higher up. 

"If you want my Job for K»me of yuur notebook 
fiends with the Indicator Ijug in their heads, it's 
yours any time, but if the gentlemen here want 
dividends, that's another m.atter. Reports are flno 
things when they tell the whole truth, and that's 
what mighty few of them ever do-. Don^t Intend to 
deceive in all cases, but there’s mighty few of 
them that don't wander over the line of naked 
truth. Unintentionally. Refjorts made with every^ 
thing doctored up especially for the oeqasion are 0-f 
no earthly use to the directors of this or any 
other road. All of these roads that Mr. Smart 
has cited are liayfng more than w^e arc for the 
hauling of their freight. Their annual reports 
show this. Home of them arc p$iytng as high as 
15,000 an engine more than we nay for the same 
capacity for the sake of a few frills and trimming 
that will make pretty indicator cards^ but it's been 
my experience that Indicator cards don't pull trains 
over the re^d for a cent. I don't care what the 
CJircla from my engine look like* or w'hether they 
win even make a card If they are hauling coal over 

tm paffc 2GS.) 



MANSON MOTORCYCLEmATTACHMENTS 




THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

WlU run faster than an auto and cost of malnteDanca 
a trlde. 

delivery attachment ta dally use by leading business 
hou.'iea-A TIME AliD MONKEY SAVER* 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 



Fowlw-Manson-Shormaii Cyde Mfg. Co. 

Clint o IX Aixtl Fulton Str«*ta» CHICAGO* ILrL» 



Please Jfeitffort Popalor Ifecftanlce 
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3 Points to Remember 

1 . Revised up to December 1 ^ 1 906. 

You e^cantine the bouk FREE. 

3. The most practical Electrical 
Library yet written. 

Cyclopedia of Applied Electricity 

F lVIv liirsc Tot limes, 2,rjO0 p4;?es. — 2, OHO full pngp plate!J~nlKe of paue TxlO I in tea. — 
Inmiifl lu tlir<(f-i|usirlers rc^ moroceo iCallier, — ^tlly indexed, JHuffi-aina, Iieserlptioiiat 
Ff.>runi]n?, flections, eijppleini‘‘nted by prntlU'fl] tffst — prvpRPeti ej^pe- 

cialty for pmcrleal men wbo tune im know of advanced niatliemiitics by aneb netted 

aiHliurlrlefi ai? T- h, Crnrker. of <’olumbla ITiilvergSry nnd fbe I’looker WliprleT (’nmpaqy^ 
Pi'of. Fsty, Head of (lie heptirsniciit o£ l‘:ileetcRdty Lebljfh rnivertiUy, niul utboru. 



FOR 30 DAYS ONLY 



SFEOAL PRia $19.80 



REGULAR PRICE $30,00 



At yoiir rp<ii3pst we will send the onmplete set to you tiy pre]iaid express. T,ook the 
books over for I'lVF IiAYl?). If satlsfiictory, send ns nnd f2.00 eaidt nionitb tberesfter 

iiiUEl tl\e Si'KC'IArj I'llH’I'i of iflU.MO pnid. Ef you do not Utah to keep the hooka, nqlifj 
IIS nnd wc will order them bnt-k, ptijiuif all expense, liix'eatfgntini; Is not subserlbln^. 



AMONG THE CHAPTERS 

Magnet! siTij Measurements, Wiring, Telegraphy, Di- 
rect Current Dynamos and Motors; Electric Lighting, 
Bailway Power, Arc Lamp Development, Electrical 
Construction, Management of Dynamos and Motors, 
Power Station, Alternating Current Machinery, Power 
Transmission, Telephone, including Common Battery 
System, Automatic Telcjihone and Wireless Telegraphy, 



Write QB.inoDtlfiTiliijir PopuZkr Mt^nhaDlr,! 
end rerelve FHKI'; nuT 3011 pej^n hand bonk, full 
of iDfomiatlou, And fully doecrlbln^ 410 
in fCnsln<^«.Tlti|^, InrlnrlLnE^ Elqctrlr-fll, Mecbnn. 
IVill Ea4iEJieerlb^, Alternutlni; ClOrrent Work. 
Central Stallon Work. Eleetrli? nii^Ltlii^, rioctrk: 
KuLlirayEi. TeleplJ^^ne Pmetlre, Teleifrapby, 



AMERICAN SCHOOL OF CORRESPONDENCE, 3l26-i6 Aimour Ave., Chicago, HI* 



Convert 

Your 



Bicycle 'a" Motorcycle 

Attmall coft by flirncihinjg the 
btsir^hCstrLlji}; 

Krle 3 hi |ii I ower OutAt 

This I ui^lu defl all piirtis l>v 'H'hScb 
ftiiviJiiB tjin n I tike a ^njweie- 

fvil, {iuntti^le miito 
Wfigllt Ticjltd III frantH, 

Sjpeed 3 ti> Sl] mllea bu Dour. A hill 
cllmbvr* UuDdiFidR ti^ eead 
phmin fbif nuLtit cALaio^ue. 

50 Lake 3t, Hammonds port, H. ¥. 




Motorcycle Equiomftnt Co., 



THREE MOHTHS^“10 ats. 

Let na send you h trial spbeertpUnn, t<j our finely lllufltrated 
maDazIne. h^LKCTKICl A> AND MKCHAMO. Priii:- 
tk'al direi Elooe fi>r all ktndeof elei^rkcal and me^'baiiLrat work, 

P* M, Samiison publishiiif Co*, B«acon St.. Boston, Mass. 



The Ardrey Vebide Washer 




A MOTOR -CYCLE OR LAUROH 




Kt S^blAlrL by kiiSof oud oI 

wr AltubMliJo eulflt!<. A ftiTii' 
piffle IhlDOf Mnlorit pnij 

Kouab CutlngR fat HiCTvJq.ALl'k^ 
MjirlDQ nr kteil-pn^irT- f) 4 Dd 
■tainp f nr cal*ljnjrqfl, 

STCf PEY MFC. CO. 

CInil tn. 1 3«tl SL. miiairtii 




tt 



GRtSrOUHE 



Pa tooted 
Auqust IS. 
loos 



Tehlfto* perTt-rtly. 
Qqjrkly attai'bed to hone. Will not 
at-rateb varniah* Nocold, watbanda 
—Booklet Piuik. 

Ardrey V«»hlr]e TVaaher Co. 
140 C Mala St K.* RocLeater, K* V* 




ApoUed to uiy brfgiht metal Biitfara vlll prevent, tamlBh 
or voiroaloD. Use on lilti]i'ln(!H, Mai'hinery, Ouna, Toole, or 
Bialfld Watq, oriroodn for qxhbtjBion. Sni'ceBa fully uaad oa 
AutomobiiuH, nivyrlaa or CarrinifeN, both on the luetalor yar^ 
Tllvh^ parta, IbyLtiLblO. Iraterproof, oitsLiy a |j plied. 

Dealeni, or lorjfq aampli;^ by mail for 30 cent#. 

CHAS, A. G. WINTHEEL 

170 Summer Street BOSTONt MASS. 

Hotsin^er Auto*SparKer 

Suirta end runr 

GAS ENG INIS WITHOUT BATTERIIS 

No oth<5? inflfhlne can do it for 

In^'k otorktrtnal palC-Dta oWnijd hy us, No 
twist mT»Lioii in our driTU. No bolt nr 
hwiteh zieocHKary. No hattfripfi wbrn^ror. 
liir mebo and break or jLimp-'^HpiArk* 
IV Ater and duat-proof. .Fully t^uarun tot-d* 

MOTSINGLH DEVICE MFG. C . 
Uain St.. Pendleton, Ind*. D. A* 




“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

The Aliiflt Hellablo Bparkoru on the 
Market. 

T«be the Piece of Bstterfce 




Jump Spark Coils 

FOR ALL lH[RFOSEf^ 
ininrie, liqubl?, TrEpio and Quad- 
ruple Inr Stationary .PIultItiW and 
Automobdeis. Ouarantewl In erery 
purtimlar, F’lne Vibrator. 

Ton OATAliOOUE U. 

TOE KHOBUICK KEIDEIHAN MIG. CO. 

.OUTB U.K1). 1„]», 



265 



rOPtTL.1I? MKCPANICS ADVERTISING SECTION 




AUTOMOBILES $ 1 00 AND UP 



mall Dur |mrs0 Illustrated Bar^jn Sheet at new nnd slIjEtitlf Ud#<1 AtitrimolilLes en 
receipt or rour Dame and This ubeet shnw^ accurate photiJcrapDlc TjQwactf mura 

than sO AutoiLiahU^!4 orated AS I»w aS 41Q0. Write ptuliiJr la 

H. GRAHAM CYCLE CO., Inc. 

Establlsbed 1-1 j^aris. 60 l* 603*'605 ff&disoii Strsfit* CHICAGO, ILL 




THE GEER MOTORS 

■ *, Ckrf 

1 jl . P, 

( n ?. 

4T T.l.r 

Arr ^ v(L'k If bh 

CPj avo* Tfi# KI-lBhlf h. 



HARRY n. GRER GO., ST, liOUIS, MO. 




^Ktufi (mr 
4^tal07 of 
Air and 
Wjtei Cooled 
Bn£iDee 



Tbe Flost Popular Gasoline En^fine in the World 

A hiih- class aadlne at a reasonable price 

WATERLOO GAS ENGINE CO. 



KI21 Cedar Street 



W'ATERLOO, lA. 



1 2-Inch Wood Lathe, $1 S.75 

] l-i ineb si «1 Jlpipdlcp mm full h*hiilt*tj bemrinp«, I 

JMmI Tall f<^dH qaipkantl I^ki^r ti|ht Spur Md Plv^it C«Eil«n 

wilki No. 3 Kajw T*r«r ii^hank parmlli anr twl *1th ram* Sbank to b>« 
u»ad iiLilaad. 3 Step Pullaja^ 4 *hd ^ l-^ InrL Diahiatat', 111 4 Jdu-h 
irldb, & Larh ^loltad Pats Plata. — Lab|( and tlL-urt Rcitt. BcUoiti^ afq 
planart Iti iniwrilif ahidlntc BlEirnnu-nt. Weinht till |b*. Can ihip 
dffwfl BJf nt 4th Will Rrml to- rfliPnpRilila parllft 

ea tan trial. A 9i«t-clau^ «^11 nia4« Tv4i for work wlthtD ils nna*- 

XadsbT WESTERN TOOL CO,, Lansinv, Midi. 



Current Always at Your Command 

ThB«afEua on yovrmvlor «r crbiMt 
Ulb hunt pciwar oalv i^Le-n ycriir 
dirrtnt -g'^TP-i tiig, itnt #par]LK. WiLli an 
APPLE BATTEBT OlARIlKft ^in J^ur rin. 

tiftve k hiflidy, »|irv Raurcff flf currflOt 
da ttlilrh you can alwayi mlr. Wrlt« hir 
fuEl I nfnt-Qinttnn ttKiajr- Boa OB at tijih 
Ik. Y, Autu 

THE OAVTOK ElRTRirAL MFG. CO., m SI. Clair St.. Dayton, 0. 





A LEVEL ATTACHMENT 

Ftrr S(|UHre 

Aalmple but liandy tonj fnr cnryrtfntoTn, brleklHP’ 
ero, I'lruetu ru 1 i rr»D w urt eri?, uml in faet 

Buyl^xly worklniT In h. mei'ljiiii ical line. I'Lo attaeh' 
iiieut rir^|>lai'D9 the i>-vel eiuirely, Aud lellA Itiabuitljr 
I ow niui tiyuur wDrltJn nutcit leTel. Sent poslt«tld 
wltli camiiluto laatrueUn^Ld to auy Hddreou. 

4-ebtH. 

WM, LOEVEI^, Pptantoe *nd Mfr. 

49^ WpBt ISth Straal 
CHICAGO 



{(.'OTtcIitdt'J 

the rCLid at cti*t tb:in the other fellow Id 

doing' it. They eaii ude douhtt the oil, uao more 
toal If neeessfiry. but whiit interests me is the 
total cost of Kitting thJtl tmio over the road. This 
men.nd cost of repEilrs. number of hours' delay and 
getting iJiere nti time, as well us coal and oil. 

“Rei-iiOrtA that show w'lmt Id actually being done 
month after month In regular fiorvice. under ex- 
( uctly the same conditions iis the other englnes,^ 
I are worih looldng over, nolhfng else is. It's a 
waste of time. Testa made wtih everything keyed 
up to concert pitch are hot fair to any one con- 
cerned, often get good men Into tiouhle and cost 
money that might better be tlirowm uway. Mr, 
Sman lUdriT tell you the cost of all his monkey- 
ing on engines Irt rind 1111, couldn't if he would, 
because he don’t know^ of the delays to traffic while 
his schoolhoys were plnySng horse with it. and it 
will take seieml cloilara to put them hack In as 
good condition as the other engine? of their clasa. 

"Gentlemen, 1 am at JOur service.” 

"What shall we do with these reporbs?^^ asked 
the chairman. 

"Chuck ^em In the fire.*' re.'tpunded a director who 
wes also a heavy stoekhoider, and that 1 b how^ 
Johnson didn't get fired.. 



» • * 




Oatf Hook for Fi.sh (Closed}, Operates by toiirhlnK but- 
ton in tUu hjmctln. 



AsH Popular Mechanics, if you are 
looKing for a machine you can*t find. 




Watch 



Cents 

-in- 
Stamps 

TheTob is a Iut 3 « OTar hla. 
the utrmp H Inch vLde 

« anti the pendant In. In aLnm^tcr. It 

be warn asa watch fob, CbatchBilne or belt 
P ■■ ■■< Vuu WAJ havaonTtnltlaAyou wish, Wtj |j*i 

dred^nf tiii>UE9.|iil4t time (ab^ fa tn.afB, girls, tuen and 
iXT«*1a TherireaLtltahieforoldiunlyoun*, fordity*nd<»uiitr3f frsai. 

wV iT.f l I QiQir Fobs are rtrictlJ the tftyle this year 4T(iTTwb4rO. W« KilarantH the febfl Co 
•* *aT»twitl*l, attractive and 

inilim OH 11a far better value tbauy DEI CaU 

bn j at all j'. utoru even at d^iU hie the price. W* cheer- ^ _ 

fully Send year money back 11 you are net perfectly eatu^nt'cL. We offer tiu'no a aq 

foha BO cheap mere Jj an advertlnamenE. With every fob we send jau a tree LU? lEuJllVr i^L*« 
oepy of ouM I lustra ted maf^Ene. kend ua Intents In frtampH; fitato the IP ilTalyo^ ITAIT DAHH 1 1 f 
Want, Write name, addre^ and Initial plainly, WTrlte today or ydu may furgat II. Vlala a jaaaAaf 
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KEUFFEL & ESSER COMPANY 

OF NEW YORK 

i 1 i Eflst Hadi^on Street Clilcaea 

DRAWING HATERIAI S 
SURVEYINO INSTRUMENTS 

Write for frarticularA abnut our new riechanlca 
Steel Tape Rule. 






HOROLOGICAL DEPARTMENT 

POLYTIiCll SlV I N STITUI^E 

Sg« iij- -Lj- i .1 [uuttj'tiA 







LARCESTand BESt WATCH SCHOtlL 
IN AMERICA 

ff* NJitli U’ftleh Wi-jrfc, Jewelry, Hnirriivliiiff 

C'-n-k T T -.iU ’^1^9. 

bliihr'l ^>1 iri;-'tuis LiCj:- »h<Khl &L muiilrrdlQ 
mi. ^ 

Srri'-I t'nta.inff *-f 1 ii f-rrlliiit |nn. 



WATCHMAKING PAYS 

■litt MllUfiTt TiluepleoM to bt> RL‘pn5rfMlT 
AecUfiite ti tal(i (m bCjHbl nt-^ luttie- 

buefLnt^«tr world. VV tu n "timc^ if; 
f.hB watclimnkBT bL» of 

learn Watohmaking home 

Jl I j tb 0 Sel Dis Oil II It 8 j'8tc rcif r3 kIiV 
(ind Biiuplu. ap-to- 

the^ minute. PtdHl ■ Ioom fiir unul times. 

Bootlet ^ rite 

Tb« lie !i|.'lmn Wutcli liphoul^ Atlku. Ind. 





jviadeto illustrate circulars, 

CATALOOUES, OR AD VERTlSE.^EINTS. 

CteAH, bi'icbt, ^bowTf CuC|— brIng'iDg' out dstkllB 
pi!Treet:|.j, Our prlq«e «rs TBUoQAble. all work 
>?uikraiiteod — let ub agure^ on your job. .". 

WHITE POR bAMfL^E} 

ACNE ENGRAVING CO. 

157 VVashingtun St. « Chicago 



We know you can build a boat from Pioneer Patterns 

Wril9 t<>d*T f re4 IpookJat. or wnd 'JT.it tifV bif tlK.i- i.ian;B bmlt Cn 
IhoalbULlcitnft' Pricdi, d^ufiHplmni alLiL llluBti-ftlit'iILd rtf ^Iy1c^ (if 
bii^Lfi yptl Can ItLiLIrl, and ntllrtr pilMltinal Inlnimair-cip.- Money Nicfc if 

!,« ..ii.itni pioitE* Itoa ) PtlTEIII C*.. *harl II, Bu Citf, aicB. 




WE SAVE YOU 35 TO fiO PER 
CENT ON TYPEWRITERS 

All SYaiKlftnl M^akes 
QtmrarttfrMl «]fialtrt ti^w I u ftipyi^arfeTico ana 
qy^Mlr rtf whtJc. ThnjVKiirMy »liiilli. Wlpy 
jAjtf ?1CHI fur a TVFKW titTliH Wrtfolt fnr |.4D 
Irt ? Di^rtimnlii rtis OTctOrp or FTJl>ich 

McUlGltlM TVf'EffiJITEll EICCBA^I'liE 

sue mn iu u>iiv mu. 

^cCpEid tizibd. iy]?ph' ri lord f Ifi to JtSb, Afouta 
wafiMl. &dib 4 for partEcuIjm. 






OIi!l“READr 



r)rad]f}itili]f 1T15^ITUI■I rrit (rt F1S- 
bjrtW C*ni[Kivf. 1 ‘rntractof, 
R-uIb, t'rt ptK, and yvn c^in lanT it ■■■ .nmr 

i-HI pdicket. Made rtf EEWcJat emde of aluanicuint. &nd 
?T i I rMiiv. YfJiHi netd it. Mooty rtlumt J E i j'rtu aTfim'i 
pleabrd. 

R£A11T UANTIFACTUatHa COMPAMT 

fiW LiviUifsti^u bWif.. Eoclvaiter, K. T. 



Drawing instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Instruments of PrO«l:Bion 

l^onn bpttor. Tbeir mo^hnnlcnl 
morlte> cbalJeus'e crit i c iem. 

nine f Hut l'atJ*rs, VaculykA .Solar Fap«r» 
Write for Cstsloern« "P,'* 416 pagi!!» 

EUGEKE DIETZGEN CO. 



I&l l^rM SL, 
CliluQe 

14 first Slfwt. 

San frafltr»« 




ll»-i;i W.23dSt 
New Wk 

145 Karon tis St. 
OrTein 



DO YOU WANT TO MAKE MONEY? 




AgOQtB waDttid to agll guT STYLOGRAPHIO anti FOinw'TAIN Pfi^fS. 
Wrlta fgr CataJggue aud DlEcoimt. 



J. L. ULLRICH 6 CO.. 



27 Thames St.. New York. N. Y. 





BE A 

WATCHMAKER. 
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WAMY of th * leadlnsr CENTRAL STATIONS and INDUSTRIAL CONCERNS In tlte Un»«d States a ^terthwnup-h ti-**- 
— " ~ ■ Ofe convinced that - 



SNOW’S REFILLE.D FUSES 



Arm Right. HOW ABOUT YOU7 

Every etyio 

ttir 

t W. SNOW & CO 

*t Factor?, 187 West Ave., Rochester, N. Y. 



S.v* 30^ to lOOjf 

Ever? style c* encjrt&etl ftsses refilled. I>> not let roar eoi^eer or electrician 
throw them away. CaColDgue of net prices soot on reqneet. 



ARE, YOU LOOKING 

for Reeond-hsnd uaefalnpryi Or 0 
Juire you eoLue t» cht^pose of ■ 

A CLASSIF1£D AD 

In copies of POFtTLAR MECHANYOS costs bat 3 

coTlts per w'orcL KfS-MJLTS AltK WONDERFUJ..* 
Copy rei’eiTeti up to FebniEtry ti tor Des.t issue. P^ebd Jn 
your order early for i^ood poettlon. 



MECffANICAl^ 

tl-ECIRICAL, 

STfAM^ 

CIVit, 



Engineering 

Completp And wnarfw. !thi>r(iaja]i3T tquljipijd 

SUOt VliiKK raOH the Mhinrl in t^TeALii huA 

trL<;4 KnffLucnruif. KljiCQlCH l&ff. ActVjnurnKliScini thn bmt. ^licigl 
*1| rmr. SludnnTii msytbtci' any tiin* Comtaponddnc^ BUa.m and n]«D^ 
trlml DDiun^. fpr AtoJo^e Slentioa coune In wliibti 

BIOHLANly park COLREGE. J>es Mojuetp 1 a, 



TELEGRAPH 



OPf RATORS I^EEDED 

Our school endorsed by of* 
.. ,i j ™ . * . . W. U. Telegraph 00* 

A KaJ I r(>ade. Total cost, tul tlou , board,, rooai, Smooths^ <.f>n™e 
rJl. can bo reduced. Uome^Uitiy hEiw. Cabili'Mf free. Write tfidaj 

OOUGE’^ INSTITUTE, Locust at-, Valp»™Uo, AoS; 



BECOME A 
CAKTOONIST. 



ipai 

Me 



tlioe to earn. t!55 a week. Men 
like SlcCutcbeoD, HrJgg*,DnT' 
euport, QutcalL Kombie and 
othorsearn $.v000and upwards 
year, We p« the coarse to 
meet your ludlvlidiinl neoils; 
dc v'elop yoQ to do to e orlv 
liial work that enahlos art ists 
to hold hjp;b Mdisrled. posltlnneu 

We QUA.^.t?TKE PRDFJC] tXCST to ftarn-pstitdjiileqtw, iMMlllufflJ 

wh*ft c&cu|]fitBnt. tmi imiur ti« nh^ip^lton by WRITTXO NOW for full 
inrnrmnti^fn nlcuL^he "Atm 6 W»y” oIt«achih« dm* inn by tiidll. Wp 
ht«, t«ch TU-irsTRlTISO, b£SlONryo, AftCHITECTURAL, MFfHAN- 
iCAL, or SHMir BlrtAt. rAyrtBa PKitnisa cucr».i!uHy. "At Lt fi ysftri.'* 

THS ACME SCHOOL OF DRAWING 

2^S Acme Dld^, , Kalamazoo, TVllch. 

1le<N]£!ent In struct JoTi If preferred. 



— -- Write for out free boolclnt 

* HOW TO BE A 
WATCHMAKER'* 

Stase'sScKwl ol WitchaiakJof 
a 03 alob« Building, 

■T, PAUL, * MINN. 



How to Make « Pap^r Beat— How to Mate a Uftirel 
Boat — How to Mate a Water Wheel — How to Make 
Your Own Fisblng Tackle— Temporary Camp? atid 
How to Build TLeiit— Fermanent Camps and IIow tn 
Build Tbeni — How to Build an Im It at Jon Street Car 
Llne^How to Make a Water Bicycle — How to Mate 
a Miniature WiadmEll — How to Butid an Ice Boat — A 
Novel Burglar Alarm— A fUecbanleal Venti'llo<]|alft and 
How to Mnke It — How to Make a Boot-Biaclcing Catil- 
net — Beuewlng Dry Batteries— How to Alake Water 
Mcitorc; — Hoiv to Make '"'Antique" Clocks froja Up-to- 
date Materials — Lettering a Clock Dial — How to Mate 
a Wbadmill of One or Two Horsepower— How to Mike 
a Trap for Rabbits* Rata and Mice — Jfow to Make a 
Small SearcblJgbt — Kites of Many Kinds and How fu 
Make Them — Jug Fishing— How to Do Ornamental 
IroQ Work — Oriia'mental Metal Guards for Open ilre- 
plsce? — JIflw to Make n Propelllug Vehicle — IIow to 
Make n Water Telescope — Oow to M^ke I'apei Bal- 
loons — How to Make a Heetugrapb — t-f^eful Articles 
and Oruameotfl Made of Old Bicycle Paris— Devlc'es 
for Winter Sports, How to Make and Dae Tlnetu — 
Coast iDg Sleds, Chair Sleighs, Toboggan Slides and 
Skis — How to Make Rublier iStamps — How to Make 
a Baggage Carrier for Bicycleo— A Water Candle- 
stick — Boy ’‘a Hand -Power Auto, How Made — How to 
Make a Pair of Dumh'Ltells — How to Eld Your Y'ard 
of Cals— rliiw to Make an Easel — To Light a Gam- 
light W'Stbout Matrhes — Things a Boy Can Make Out 
of Old Bicycle Parts — IIow to Make a W'lnd Pro- 
peller— Photographing from a Captive Balloon — Haw 
to Make a Simple Burglar Alarte — 'ru Make a Binder 
for Popular Atecbabics — H otv tO' Make a Hpini7if>i?k — 
Electric liat Kateririinator— TTow to Make a MJntaluro 
Steam Tnrhtne — How to See Through Your Hajid — 
How to Make a W‘ood-Tu ruing Lathe Out of an old 
Sewing Mai'hTrc— How to Hemove Stains from Marble 
—Ho w to Make a Turbine Engine— How to Make a 
Lead Cannon — How to Make a Wireless Telegraph 
System — How to Make n Toy Battery Motor Lift a 
lO-lb. Weight — To Renew Old Dry Batteries — YVeatber- 
proofing for Tents^Ilow to Make an EleetHe Furnace 
Regulator — now to Make a gltuiile Fire Alarm— IIow 
to Make a Bell Tent— EcatnelJug a Bicycle Frame — 
A Bractical Camern for Fifty Ceuta — How to Make 
■ Very Simple Tnrblnq— Favt’er of Small Colls for 
Sending YV'ErelciJa Mcsiages — Ringing a Bell by Tnuch- 
Ing a Gaa — How to Build an Electric Engine- — 
Novel Electric Motor— How to Make a Sallomoblle — 



How to Make h Novel Burglar Alarm — Simple X-Ray 
Hiperlmept— To __Bulld a Merry-Qo-Bound— Another 



Electric Motor — ITse for an Old Clock — To Make au 
Electric Plano — How to Make a Telegraph Inatroment 
and^.Buwer^How to Build a Model Ya(^t — I 






MEO^CS 



YOUNG AMERICA ^! 



to Build- - ■ • 



boats; \t'ATEtt-,M0T0K5. WIND . S&UtaiLJGHT^ 



TlEa’fyCJUfiGLAH ALAIVM, ICE BOAT, ;iW’ATER. 
. BicY(Si;’*‘tlABrNS= CAAIFS. '.O.COCS; 



*Sk • * EJG. TACKLE, KI LE?. II.*JTATiON 



, STREET., CAR LINE, ETC., 
' ■! 



TKe Directions are Plain and Comply 



■*MLc: l&AiJCKa' 

f v '*1 1. -ir Jraf 

WjrCT/4.v,M;^ te 



PRIGEr25 CENTS 









'How, a 



Your ^fewsdea1e^ will order it for you nr sent postp^nl for 
cents by the nublishers. Popular MechankSt 1€0 Wash- 
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THIS BOOK IS FREE 



Wotild fgu like to succeed in bueioess; toobuin i Hood ptyinHpoakioa; 
to eccuce en increnee in Hte^v? Would you possess the cepecity that 
directs and controls larje business enterprises? If so, you should lol* 
low the eKtoaple of hundreds of others who hsvc prepared themielveS 
for increase in silary throuHb our assistfloce. 

"How to Become an 
Enp4 r| Bookkeeper*' 



OUR FREE BOOK 



is the title of S trestise on Bookkeeping >nd Buiineas. It 
tells of a aySteici of accounts by which you can learn book- 
keepluH tjuickly at your dwd home, without: loes of time or 
money. We Huaranicc it. It is a hook of iniense interest 
to those who aspire to aucecs*. To udvenise our School 
and to help the umbUlous, we are ilvinH this houk away 
withuut any condition whatever. It IS absolutely free. 
Send your name and addreas and receive the book with- 
out cost. 

COMMEtiaAL CORRESPONDENCE SCHOOLS 
19T| Coiumarclal BlUf.* Rochuater* N. IT. 




Eam^j hf inj ^ndnstM in B1QN FAINTlTfU 
AVd i^lfOW OaDD f practi- 

cal p«rhHi«|. iniitnicUoD hr Jn-s'I nod fcar- 
atiLo4 your 

Fi«Ed UQt OV4 iwotlied. 

Iv>47 tontii. larys Cplatojf FElEfi. fj^-' j 

C^ir^L I. FraH. 

blitKniT .-^CBOCfL OF LfcTTETtLNQ ^ 

PduU P M. , J> 4tri)jt, Mich. 



oaDirm ■ . | a.rvLJVJhB mihaHi || 

«ntJ Lurgt'^t !$chGOi of 
m Kb idy 



$50 PER WEEK 



L.BABN WATOHMAKINO 

R«ilncd,, proniatilc inaTi nlwajs in dsniaod. Wo i^h it 

thorouebl? l-n a? iiiany moatJis It forute-rly b>ok jcst4. Dih» wj-th 
todiouv aj^prAnliiieallip. Honey H'hils vtudyiUg. PooitiLiu* r^uivi].- 

Fiend toT caU-U:^. 

STr LOLIS watchmaking school, ST. LOUIS, MO. 





IT PAYS BIG 
To Amuso The 
Public With 



Motion Pictures 

KO EXFEEIEKCE HECESGAaT as qw lu- 
atroetten Beok and'^'Biulima tt-ninde'* tdljsIL 
We furniibCoDpIsts OotAti with El^Adver- 
tiafug; Fosters, etc. Huiul>t4u& dramas tyrinifij] 
of fun. travel, hlatury. FetL|tiQt>. tcitipcrsnra 
T.'O'rli-aAiJiiiiii^ Ellustrated. O-neiFiaD can do It. 
AiteaiiMng G^;partiinl.ty In any l^allty foe 
a nijin v''ith a ifioc mcincv to ahuw in churctaes, 
Echool hiHiSH, kalh, Theatres, etc. 

Frflflts Sid to cmr $100^ |i«r Ulgbt, Otliers 

du J[, wb; not ytof JCs casyr virtH to- us 

and wc'tl (ell you how. CatuXogoe JIh. 

AjnDseaent Supply Cq., 47 J Chcmic^t Bank Building, Chicago 



Be Your Own Bossl 

7HTANY ntAKR ftno.flll A YfCAB- Virn hare tfm 
eBDie cbaocB. Start a insit order hirisiuese at borne. We (ell yon 
how. Moiiey crtmtnj; |n dally. Very good prnflt^, E’^erytblnp 
rurnfabed. Write at once ff>r emr “Starter'^ Jind FH EE partlcoJare 
P. M. KKUECCIt CO,. 15$ Street. ChlcttKO. Ill 





ti$!^ -- 

|j|g pro5i ind (he cost of lahot. 

33,311 niaoy iun liieM- 

perkeueed ( s you—* nllt boats last 
year bytlie k i-ooks system of exEtct 
b!m paltema ajy, illustratfHl ttistpuctkoii^i. 

Our Btgi Free Cats- 
Ion glTes complete 
Inf OTH1 atl on 
about biilliHQg 
boats, ull kind 9 

and s1z**—Canoefl -Sailboats— Kow boats and 
Ijauncliei— (juott^fl prle&a op patterLS- knock- 
down frames with patterns to ftnl&b and com- 
plete knock-down boats toady to put together. 

REDUCED PRICES^ PaHerns of all Rowboats 
and CanocSt IK60 to 42.00, Laonches and 
Sailboats 20 ft. and under. $4*00 to $B.00. 

From 21to3D fL inclusive, 13.00 to tlO OO. 

Our patterns and the mate- 
rials (?ost but a trifle cotu- 
pared witb a factory biillt 
boat, s&ttsfactlop Euar- 
antood or money re- 
funded. Don't fall to 
aead for catalog. 

BROOKS boat MFG. CO. 

O^rlfi fwlDira nf l;h% r'altriA 4 f Kml 'PlKlUllii 

J702 Ship St.,Sftg;lna’w, MJcfi,, U. S. A. 

pr lifer CtLf, Hu-V..], 




SUCCESSFUL 

Draftsmanship 

TAUGHT PERSONALLY AND 
INDIVIDUALLY BY 

CHIEF DRAFTSMAN 

of larda ooticem. who duaraoteei yoa a Grat- cLaaa 
dreftinH^rooiD knuyvledget eKiKncnee and hidh 
salaried poaitiou in few months, home initruCtinn. 
Complete DrawioH Outfit, highest quality, free. 

o 4 ddressj. Chief ^jtfisman, 19 , 
Cn^ncjers' Equipment Cn.* (Dki) Oi^cagoir lllfe 




Fr 



EE 



TO MV STUDENTS 



Deiiv^r^d Bt cMir«: 
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AGAINST ACCIDE NT 

^ By special arrangement with a leading and high 
standing Accident Insurance Company, we are 
enabled, for a limited time, to give to everyone 
subscribing to the TECHNICAL WORLD 
MAGAZINE, a 

$1000.00 ACCIDENT POLICY FREE, 

insuring the holder for one year without pay- 
ment of dues or assessments of any kind. 



OTH FOR ONE 



Q These policies are very liberal indeed, 
covering a wide range of hazards and 
include, in addition to the death indem- 
nity of $1000.00, a weekly indemnity of 
$7,50 for six weeks, should the assured 
be disabled for that period in any manner 
described in his policy. 



^ Mail your order for one year's sub- 
scription to-day (subscription price $1.50) 
as the number of policies to be distributed 
in this manner is limited. Miniature 
sample copy will be sent upon request. 



Q.This is an opportunity for you and 
every one of your friends, — it will bring 
the satisfaction which comes with the 
knowledge that you are protected in 
case you meet with mishap. 
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AGAINST MENIAL RUST 



^ There is nothing so invigorating or refreshing 
to the intelligent mind as a monthly application 
of the TECHNICAL WORLD MAGAZINE, 
which, in a manner far more interesting than 
fiction, covers a most important field, showing 
the latest developments in worldly progress 
through the achievements of ambitious man* 
kind — ^told in simple, clear and concise Ian- m 
guage — beautifully and profusely illustrated. ^ 

A lengthy description as to what the : 
TECHNICAL WORLD MAGAZINE is 
or >vhat it will do for you and your friends, 
is unnecessary. Examination of this, or any 
other issue will suffice. As Jack London says, | 

"There isnT anything like it. 1 want more, and I j 1 
cannot wait for them to come; so I am sending you 
herewith check for $ 3 . 00 , for which sum please 
enter my subscription for one year from date, and 
please send me the last two years of hack numbers." 

^ Give yourself, your family and your friends 
the opportunity of enjoying the TECH- 
NICAL WORLD MAGAZINE, in the 
same manner. Mail your order for a year's 
subscription ($1.50) and then tell your friends 
about it TO-DAY. :: :: :: 

TECHNICAL WORLD MAGAZINE | 

3326-36 ARMOUR AVE., :: CHICAGO 
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IBOFVtAR UECRAIilCS AByERTl&UiG SECTION 




EVERY INVENTOR 



Who Wants to know 



1. ¥bat are tte most profitable 
inTentions, 



2. Hov to perfect inrentioDS, 



3, Tbo first step to take in 
getting a patent. 



4. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent 



5, flow to find ont what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose* 



6. How much it costs to get a 
patent, 



How long it takes to get a 
patent^ 



B. What protection a patent is. 



9, How he can sell his patent 
after he obtains it 



10. How to handle his patent to 
get the most nonef out of it^ 



11. Where and at what expense he 
can have working drawings made 
of his invention, 



12. Where and at what expense ha 
can have models or ezperi^ 
mental machines made, 



should send his questions to 



POPUUR MECHANICS PATENT 
BUREAU. 

Joiimal Bldg* * • CbfcagOi HI* 



V? 



INVENTORS FINANCIALLY UNABLE 
TO APPLY FOR A PATENT 



far ibe pro^tloD of th^Erldon^ can reoflEvfl UBlutanc* tbat 
wUl aid them hr addreealcg 



Clf ARIFS S* CLAGETT, Patent Draftsman 

Fm«i Tun' Ex^ace IIO Nbisbu SI., NEW YORK CITY 



PATENTS 

* Thai PROTECT and P»T^^ 



WrltnatSaco forthe bDoklst ''InforniatlaQ for IHTeDtonand 



and for pur OfTer aUr Fimt Client in 

encli CDfinnunS br. a c«n tu for n wUen. 



encli cDfinnuns br^ a c«n tu for p 

STERLING P, SUCK LAW & PATENT CO, 
aiO E street N. W, WASaUffaTON, 1>. 0. 



BOYS WILL BE BOYS.-^Twtj spvclnt ufiprenttc^H Pelng: 
ilown tt>** iiue. cmiduyi'd a A'W nrlnutes of eicees 
tJine ui UD eiiujuti tjy pitraUini; ;tp ahead to "luok 

Ler OTer." Alter r^i;iLri;|]ii;; their luspeolloti 9 . few mo- 
menta tUe eai^lTLefr Eeaued aut and said^ 

"Well! Ifo jou think jouTl buy 

At this one of the ho}'!s Laid bia hand In an apparetitly 
cnreleEM? maiiuet on tlie inain criioli piD— ^aud then Jerked 
his baud away and ^'omiueDeed l;lowiuj{ on It and daDclnj; 
aruuud If burut. 

The eni^iiteer j^rahbed che lalldTM' pot. hammer aud set 
BiTtw ^vreticl] and fell out of the t^anj^way — wtiete he was 
tnet iiy the ntbet boy with the ijouaLlpxi; 

"Say! Mister. 1 a Jt hard to run ud engineT"' 

And liy the tltue tire eng^ldeer reached the rrenfe pin 
and fuupd It cold st?, Ice. the j^rinnln^ yonng derlla were 
Bfifely out of reach.— Itii 11 way Uevlew. 



NEW ANESTHETIC. — AccyrdlBR' to a BlrmlnebaiD news- 
paper, quoted by TiijnifmJ F. Vi\ Mahln, a new drug, called 
Btoralne. has I'omc Into use In Fnifland and abroad, to 
precoiit pain In aurglca] operntlnna. It does not produce 
Queonar letisnpNM. A patient wbo hna ucttcs etriminf euough 
cati watch a Pfur^eon n|>erHte while under Its Influence. 
SloTulne Is Jnjeeled Into the lumliar reglcn of the spinal 
ciiiia] and actn on tbe rriots of the Tterres entering the 
Hcdnal cord. The InJectlDn produce* a certain anicraat of 
nhix^lc. n" well as ocpaabNual aEcknesa and headache. Bow 
long tbe effect of thin uneatbetlc will last Is nut stated, 
Qor whether further InjectiunB mny tpe made during an 
opera liun, PreeimiTihly. the duration of tbe ciTect la not 
great, snd only one Injection is deemed prudent, for m 
recent Instance Is noleil of n piur^eitn spoerlhig an operi' 
tion tn the safuty limit Eti order to outstrip the reoavering 
nervepi. 



PATENTS- 

KatrbooR: How, Wliere, Why No. A-1, oaJled free. 
Send model or aketeli for expert opinion free. Rateots 
procured or fee returned . Twenty y oa ra exclu^L TO patent 
pracUeo. Meiubei Federal and State Courts, 

Criswell & Criswell 45 Broadwar, New York. 



Thoughts That Pay 




I>o yoii kbow tbat you have tbem? 

Tour Ideas may brine r^w a for- 
tune If fti-operlj protected^ 



Patent that Yon Invent 



Now boot telling what to InTentand bow 
toobuin A Patent, aent FREE. 

$1,000,000 offered for one Iq> 
▼ention. ^ 

Send £ketGb for free report as to patent* 
ability. 

Patent obtained or fee retumed, 

Patobts advortliMd, for aalo, free. 



CHANDLEE & WOODWARD ^ 
Patent Attorneys 






WASHINGTON. D. 







VOrULAE MECEAmCS ADVERTISING SECTION 
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A 6 ECURED PROMPTLY a^nd with special 

regard to the Legal Protection of the 

HAND BOOK FOR INVENTORS AND NTANU FaCTURERS SENT FREE DPON REOUEST. 
CoDiDlution Free. No charge Tor oplolod a to the peteotabilitr md Commercial Value ol iDvrnCora^ Idcu. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 

SHEPHERD &, PARKER Patent Lawyers 



PilcBlt, Cmili, Tr»dc Mirka, Ccf jfrIfhU, Valliiltr Rc^rU, lirTtalicfflcit CaoleitL Pitent Soils Ctidicted li All Sfilet, 

References : 



Amarlcan Water Motor Co*, Blum Shoe Co., Salliburj 
Tiro Co*, W Ingot Concrete Mach Im Co., Borkdhlro HpO' 
claltf Co., Stewart Wlnilow Shado Co., CflUiury Chem- 
ical Co., lUclmioiid Electric National Electric Workss, 
Murraf Eng'IneoTlni^Co., Otobe iMaclitee and Stamping 
Co.f anti Morgan Engineering Oo. 



^Turjuig the past l4 yeojfl Mr. Bhepbord, of Shepherd ft 
Fu~ker, bks ObtUDud for ilA a itreitt Coul^ impOrteDC peteate. 
We hftTe no hefilutlan ia. Heartily ri-cotu mending him to 147 
4n4 harlAK iiwi of tb? eerrlee^ ot a patent abtorneT. 

HALLWOOD UASH REitiiaTER GO 
Mt. Pari won Noreinberi+ itoi. rc3ieT«i hia pDEtticm u ao 
Qxamlner In the U. H. f^tent Office to enter tbli iLnn. 

AddrcBa, 210 OicU Bldz., WASHINQTON, D. C. 



LET IE SELLm^’,*'.'.: 
YOUR PITERTSS S 




Patent 5 a ]£9 Erf lull i-elVt hn '4 « 

PATENT fur tiLc. cilt on, or write 

WILLIAM E, HOYT 

PATENT SALES SPECIALIST 
290 d Br«#dw#y, New York City 


TTkTXT'dkTT' tea? HOW AND WHAT TOINV’KNT“ 
11 ^ V .CIV X ami '‘HOW 'TO OBTAIN PATENTS*' 
* ^iplalnud FKKK, CUEKTEK W. 

BROWN, Patent Attorney, F Strwl, WiiinhlngUMi. D, 0. 


1 

^5 


1 ATCIITC PROTECT YOUR IDEAS 

In 1 L 11 10 iNVPNTOR'i FRIMFR. 

f IWIi P.t'PR’liT, wn FRE* 

Fiktent AdverLlB(L>il ITKEE. 

MILO B. STEVEHS & GO., 

VonrtcpDtli St., WASHIXtiiTOX. 1*. C, 

Brfmehes at Chicago^ Cleveland. Detroit. 



PATENTS' 

V lT~PTait«ct Tonr IdenI flafd 



GUARANTEED 



|:V~PTait«ct Tonr IdenI flafde E¥oak FKEH 
Send sketches and description of Inyent ion for 
FREE SEARCH of Patent Office Records and 
Report as to patent«hility» BIClifST BEFErEi^CfS 

Reiifttered Patent Aliomey, 
Box 71 WflBbinCien, D. C, 



E. E. VROOMAH 



[ r PATE NTS that PROTECT 

Our 3 lHrfpl £-9 fitr J-ATrbtppa ALail 4<3 oq 'pfW-l-p'A H i^CA., 



"T— I 

■laapi |i 

,im I 



We give you pboof of the mnney value of the 
patents we ptoenra.— L. & L. 



ATENTS 



P 

TaJnabla Book oq Fni>pntii Fk tin., T«l le t<i AWUre 

1^1 them et low rout. Hi'V tn m^LJ a end Wbetto 

I nvent for Profit, C ML.rhaPienl Mi>Ti.nnerLt4 la- 

TainaolB, to InTentom. of ML'<ne!.'*U|i,ltiiiK Pntetit loformk’ 



Hon, NEW BCOa 

O'MEARA & 

91 e r, STREET. 



to all who write. 

BROCK, PAtenl Attys., 

WASHlNCTOrii 



0. c. 



PATENTS 

Carfful EtteBilofl giren to the proeecatlon ot hmiieeflgf hefot* 
tbepeteul office. Peinaui orocart^il aud mt nUortiftSi^ cttrLted 

forunaii^fktentieiillowiHl. <23 re*rfl #iperlenw j Writ# 
ler**inv«tit4kr'i Oulite/' Addrwe 

p ruikKI in H. flwg'H 

Atlantic Building:, VlfpshiAgton, D*C> 



PATENTS SOLD 

ON COMMISSION 

tf jon wleti bn btur nr iiell ft patent write for mj booklet '^H of 
to 1^11 ft Ffttent^' or 1x17 of putenta for Mile. 

E. L* PERKINS, President Inventors' Exchange 
t4 Broad Street BOSTON, MASS. 



PATENTS 

^ illuatfsied otid described, and '■WHATT^ 

ONE MILLION DOLLARS 



GUARANTEED. PATENTS SECURED OR FEE RETURNED 
Send model or pkrtch for free report as to ralcn*ability. aeud 
for Rueet piiblicciliDnS cFcri-SSbed for free dis itibo l Lo u *^HOW TO 
OBTAIN A PATENTS with 100 MECHANICAL MOVEMENTS 
WHATTO INVENT”', conUining Falaable LIST OF INVENTIONS WANTED, 

olTered for ore itiTcntloti. for othcra. Patents 

advertmed free in '“WO RLD'S PROCRESS,” Copy free. 



EVANS. WILKENS & CO. 



New York Olflces! 

132 N«»»au Street, New York, N. Y. 



Main OHIces: 613 F Street (M. W., 
Washington, D. C. 








'jiW 






THE GOOD POWER 



Should be simple, easy to run and keep in order, of full rated horsepower, 
economical in fuel and the use of oil, free from the necessity of repairs and 
so constructed as to endure indefi- 
nitely. These power essentials 
apply in a high degree to the 

C 6AS0LINE 
•ENGINES 

In addition they are adapted to every 
power use and requirement. They give per- 
fect satisfaction imder proper installineiit. 

They ar* m«d« in ■«veriil H«>rl 7 ^cintal (like 

cut here ahown). Stationery or Portuhlr, 4 , 10 , IZ. 

15 and 20 H. F.; Viniiul, 2, 3 ud 5 H n r. 

Buying an I. H. C. Gasoline En^inE puts you right and keeps you right on the power question. 

A complete investigation of these facts will serve ytiur interest well. Better begin at once by 

— ^ WRITING FOR OUR ENGINE CATALOG 

The International Harvester Company of America (Inc.) 



No* 7Q Monroe Street :: :: :: :: Chicago, Illinois 






Mount Birds 

wpcmi t^Mtiypub/ malt Co BtuiTand mount all 
kinds. <tt Birds., Animals. Claoac 11«adK, etc. 
,|hq tn tiD tklni and iP«k* raft. BJ ^FOOrown toxl- 
dOP riittt UecoraCi^rotlT kamO ^oclr beftuUfu J 

trophtt^a. Ur JncrrftH yonr ipname t|>««l- 

msao aad laddatlnK f 4 r othi'rn. Ifa^tly, aiilckly 
loan)'^ Inapare tlmO, by smJ woincti. Hlfchost 
Dndorw^tnoiitfl by tbimssuijsof^ttpdfntx, if In tOrtMCud 
^rtc« today Farcataloirue aad TsildErttiy UiwfsilDd 
FltEE. IVKlTE, TtU>AY* N.W. urTaart- 

dAnoy, iMfht 9 Street, Onofad, 







f 3 , 000 ™’ 10.000 

AYEARinoe 

/ REAL Estate 

BUSINESS. 



Wb trjU tsuh jm thv A«l Eitslo, GWsrtl bnilcBrAgB, uiil liuunnc* 
biisiam ud bppamC yoo 

SFKCIAL BE P BBS ENT ATI VE 

I flf liis oilert snil Isr^Qirt tfrvpcifti'V'* oilatB idd treMr**)* com. 
ysof la AmBnicA. 

Kipmentaltvsi sn Qisk^Bf |^,W0 to $!&,n00 a yrar -wEtlmmt ms, 

! InT^Enpot ol caikita], appurttisitfti ap^n to YOU. Ur o'<f 

; i 7 «t«ia jou C 4 tii pink* pianar ia s f«w wsbKj wltkuut vltlt 

I jour pt««ORt' Dcevp^tini. 

A Monnigh CumnisrcNsl Imw Ooam frao to c«;h llppppaBnUiiT^ 
Wtila tat ft's pAgiB book freo. 

I The Creff Company* 450 Beaper lllork, 



TTOR IDEAS 

$ 100,000 offered for one In.- 
vendan* $4.5 OO for anatha^. 
Book **U ow lo Obtain a P&lenr' sad 
*'Wha1 to Invent" e<?nt free. Se 
remth BkBtch for free r<si>ort as 
patentabnity. We advertisfl yi 
patent fe>r eale at our oriiFCQse, 
Qundlee # dundlre. FalenI Attomeyi, 
m E, StrccL Wishtii«toii*D*C. 




PATENTS 



THAT PROTECT 
AND PAY 

WATSON E. COLEMAN 

Fteeistered Pa tent Attorney 
626 F Street, W. WASMlNQTOM* D. C. 

AdvlCft HIkIU'sI llyffcPedceS; Tlast Senico. 



NewYork Laws Are Best 

for yourtJorpoTRtioT! Sioo coTpra All foes for any capt- 
tnllisiation up m f25.noD. Wn jilgo secure copyrights, rog- 
Is tor trsilfr-murks aod labtjis and collect dohts. 

Incorporaitors' Aid Company 

00-96 Wall Street NEW YORK 




WESTEF 



^ Hutm Shcn |>MkA yioc« ^ amla. 
(.'Atrj jl fur lutlC n(|4l Jih 
l4»ncr. tHc R let, ^ 9>et« for 
wUti Booklet of All guiAl 




N PUnLECO.,«JJf£‘!!iiL!St.PauI,Minn. 



Patent 

Obtained 

OR 




1 Can Sell Your Patent 




My paw tuHthod brings quick mrulLs. 
S^bd for booklet. 


Fee 




O. J. HAEGLER, 


Retimed 




21 So. Qrofd St., PKlIa delphlSi Pa. 








17Dirr CAD T1U Q D C ATiniU rob Tire DmiaTbflmfb^ 
rJVLCi ruiv IIlJr£LilUIl £umucc^fi»k«iD¥nrt>wbHonM 

iVe<iy — Enlarged —Rt^htsed — Up-to-DAte^jAnM /, *0? 

CYCLOPEDIA DRAWING 

Foui^ lar^e Tiotumei; — 3,000 pages, — slz<! pf pape 7 1 10 inches, in half red mcnocco leatliet — 

is litiv, casy-tt>rtad-^Jiilly iiidticed— tht-- triost prafitjcaJ, work on drawing yet publiHhedH 



SPECIAL PRICE, $12.00 



For 30 Days Only 



REGULAR PRICE. $24.00 



C, Just the set of books for the Architect, Draftsman, Designer, Sheet Metal Worker and 
persons in general coming in contactt directly or indirectly, with architecture* The Cy- 
clopedia is compiled largely from our regular instruct ion books, which have been tested 
by thousands of practical men* Each volume contains a series o£ best questions to em- 
phasize the vital points. lYepared especially for HOME study in a simple, plain, un* 
derstandable manner* 

Have Five Days to Look It Over 

If sittisfactory ia. every way, send us i?7.l)0 and S^-UQ a montti for FIVE MONTHS. If you don't wish 
to keep the b^ioks notify us and wo wiU nerd for thtm, paying all Reniftmber. investijiaih:iE is 

not subscc ibinp, Y'nu save ^ 12.00 If you Ordvf NOW. Cash $IO.t^0+ This liberal offer is made for 30 days 
only IQ intere^^t readers uf this paper in the superior correspondence instruction ofEured by the AMERI- 
CAN SCHOOL. 

AMONG THE CHAPTERS 



Wrjta today. If you tneiUien, the date of this paper 
yoTi wdl receive F HE 1^0 iir paijo hati^l^book full fil iulef’ 
Batinc in formation and dtscribint^ 00 courses in Eniiineer- 
iuif, jnciudiuff Kn ill forced Cuticrete Cotas [ruction. Car- 
pentry and HiiHcIltii!, Sheet Metal Work, Healintr, Venti’ 
laEioif, PEumbintr, Gaa and Electric Li^hunf. ^TechnnicnL 
Perspective, Freu-haiul Drawini;, Pen and Ink renderimf, 
etc. Mechanical, Structural, ijteam Enaineorinff, etc* 



MuchaTLical Drawing, Architectural Letlcriny, Pen and 
Ink Rendering, Architectural Drawing^ Perspectiv'e Draw- 
ini!. Shades and Shadows, Roman Orders of Ai'chitectiire. 
Wurkiny Drawings, Machine DrawiDit, Shop Drawings, 
Machiue Design, Tinsmtthing, Sheet Metal Work^ Sby- 
ILghts, RDohui;, Cornice Work, etc. 



AMERICAN SCHOOL OF CORRESPONDENCE 



Armour Avenue* CHIC AGO, U, S* A- 




Big Mail Free 

¥0|JK NAMK and wldress PRINTFD 
10000 In th^ Malt H u y e ru ' i> i mr- 

tu rr und 1^00 i hi KWlAi flruis » U o vor t he w cir itl 
So they eend ytm P’reo Samptea, Cata- 

l»e:e, iWauanpes, etc ,ete* 

*1 fiiveuteil ihlaattcl Jiave satfshed ifrOO*- 
000 eiihtoniers. Send at once to be in 
iwrr Hit* isHue and irot u Bia mail frfk. 
ALLK?j* The Mail Man* Iteiit* FOU* 
Heiiucdy, N* V, 



SHNCm'S 

PHtCTICAL 

tRITHMETIC 

Sdf-Tiij^ 



ARITHMETIC 

CEI C Flala, eoelly understocd volume 
for ALL* who liava not had the 
TAllniiT opportunity of leorninf; this 
" ijujbjwt thomuKhty, who 
have fortoUen what they once learned, *HT 
pHiruH, Reqnirefl no teacher. Send eoe. 
(etanjpuac('«pLafl)fcT thin (rreeit hnoV, in clDth* 
Edition da Luae, $1.00. 

OFO. A. Zl-XLER BOOK CO.. 

&l S. 4th St., St. Louis. Mql EbE. IB^a 



EVERY BOY 
His Own Tox*Mall.er 

It tells you hewtotpoke a Steam 
!Ensiiie, a PhoLDBraphie Osmers, 
a SVimiuiLII* a MiotoMTCue, sa 
Plectrical umi'hlne, b julrnoiQ 
Barter}', am Lleclrlo Telearapb., 
AEL KiGctrs'itypJiiu ApnnratuH. a 
Tcleiihono, a Kalenbwoue, a 
jlIaMlC an Ak^llaii Hsrp, 

I nf ercr^ Eind, fromsllttla 

I rturlKiat ton full. rlpeE.'dBcbrKmeri 
how to moke Kites, I^lloons, 
PftfvpT Ttjjf s, Ma*fcA. t.i(ird Rjk‘‘Iib, 
Wakojib, Ciirfu, Tor HnuBfPB Bows 
and ArrowYt, Pr>ju Gun*. KlinoB, 
Rtilta. FiihiaB Tnckli), Ibibbit and Ptrd TrapH, aod muny 
other thln>cai. and aII iamadaon plain and aimpl^ that any 
boy oan eOHily Ujalui^ Anything desor i htid. TtU Wm>Ie iL 
liifrtrateal with more than iiHAf nHndttoitiP i I hia t rat lOltt This 
ii ft areat book aitd you Rhoold uot be without it, Fnee 
oitly 10 i^euts* iHjetuaid* S for cents* Addrets 

Western Specialty Co*, 5t* Paul, Minn, 



YOU CAN FLY 

Yovb Nami Over Thb Cinr 

Use a banner above the atre-iit. A new meti’od, but remark- 
ably cheap iiDd evtremuljr attruriLva, 

Wfi fumlnh the kiteH ami bannera uei'^esBary. Ualloons and 
fteriiil appumtuft of all bindn our RperlHlty. 

ITtf iTkftrf prnrfj’rnl Al/c*y ftrr nurjK^iiiiert. 

INQUIRE AND ASK DS TO VOU," 

Harbert Aerial Adv* Co* 

ler, Briar Place ^NOT INC^ CHIC.^GO* ILL, 



JUST OUT* By A- E. WATSON, Th.D., E. K. 

HOW TO BUILD A 1 K. W. DYNAMO 

or a I Harsepowsr Motor* 

To be free from the accuaalloti of pamdlnir only old 
Ide^iH lu dynaiuo eoustruetlon, we hereby present b deecrip. 
ttou of u machine th If t, while T'O'Ealn Hr aonie of the excel- 
lent qiial It Lea of saril^r ds^i^ns, jucorporaten eurh of tbe 
dt-ftlderuta of recenTi types us hKitfa ilrum armature, reanon- 
uhiy glow speed, aelf-DlLLoK bearln.gs and aceuniilbllity of 
parte. 

The m&chib e can be wonnd forolmngtany deidred ugel— 
as a BorieiH, shunt or coiupouhd i^nerator or motor, manu- 
ully UDHtroUed* 

Fbllewtnjc the descrlptLon of the Dieoluinli-al cotintme- 
tion, eqjUuLly clear direetJoDi are given for the wlndini:* 
couue*.'tlng, teetlui; uud using. Finalir* what hne never 
before beeu offer<^, tbedetiilied ealcnlutlons upnMi which, 
the tlUHlgn was baaed UTS given. |1 hO postpaid. 

BUSIER PUB, CO,, Box 3 , LYNN, MASS, 



ELECTRICAL SUPPLIES 
FOR AMATEURS 

We make ■ specislty of fumlahln^ ftuppliei for eiperi* 
menial wqrk,^ t>ur new cstslolue i« the lar^eai and Eueft 
publijihedi* Stnd fUr it, 

THE BRIDMAR CO, (Dept.d) 
T03 I.oan it Trust Bldg. CHICAGO. ILL* 




Popular Mechanics Shop Notes Series of Year Books 

<}| One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub* 
lished during the year past, in our “Shop Notes Depart* 
ment.*’ Three volumes of the series are now ready. 

200 Pages Vol. I, **Shop Notes for 1905.” nitistmtions 
228 Page^ Vol. II, “Shop Notes for 1906.” sss illustration* 

228 Pages Vol. Ill, “Shop Notes for 1907 580 llJustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 

EXPERTS CONDENSED IN THREE VOLUMES 

4| These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

C| These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics In the 
country. There is nothing on the market equal to 
these books at five times their price. 

4|| The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is “Written so you can understand it.” 

I| These books are indexed very fully and with great care. 

<[| The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters. Iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price SO Cents per Volume, Postpaid 
POPULAR MECHANICS, 



In ordering, state wJilcll vofume 1> wonted. 



CHICAGO 



H^flOMAfTS AUTOMOBILE EOUaTOR 


THE BEST BOOK ON AUTOB 


i >s J 

:'icS*!-=r 

!o» ir 

13 






1 700 4 m b 

Vtli¥ 

1 Olr\e 


Tor Owners, Operators and Repairmen 

Giving complete instruct ion in the care, conatme^on and opera* 
tion of all typC 9 of motor oara. FalJy iUastrated. £^oe 12 pont- 
pkld to any E^drc^a, Money ret unded if not aatiafactory. Order 
today. Catalog of machinut^ book9 free, 

THEO. AUDEL & CO., Publishers^ 63 Fifth Ave„ New York 



pog.'LVSEE-SAW 

PA.T-? AUa.l IBOft 







NEW 
NOVEL 
UNIQUE 

For Winter Evenings 

And All the Yew — For OHE or TWO 

SOLD DIRECT TO USER 
Wi*it« Today for Circular 

EfiWIN D. SMITH, 241 Fimrtb AYe,,?lttsbia. Pi- 



civil BEETICE PO6IT1ON0H- ExtiJiUnHUotja for tbc fol- 
lowing clTll iMjfvJcD pctilllons have iK'en ordered n>n the 
dates fJvoD be low, Atii'uiit lioslrliiE mure In form a lion ouii 
oMalh snQ]t by nddresaiug the Couniy Civil Service Bureau, 
County CbJcnjiu, tor iHmltlon In L’cmk County, or the 

Federal Civil Service Bureutj, Federal BhlK^i Chicago, for 
govemmeat ^Hwltlyua- 

County ExaminatictiK. 

Electric Lij^ht Jlepnirenj ,,*,.*,**,*... Jan. 

Dislnteciora ^ , Jan. 

Laborere, Ml Warda nnd V'arlouH Croope .Jan, 

Wagon WOodv^or Iters .......... ...... .Jan, 

mthecH Jan. 25 

Cement Flixliihers* Uel|>er^, , Jan. 
Tunnel llolatlnp Engineers- - + +Jan. lit* 

plijmljers ..... .Jan. 

Steward arui Kltehcui SuptTlnteTulenl .Jan. 30 

Linguist, Truanl t^lhrer Feb. 4 

Aaalstant t.-lly Tit-asurer. ..-.teb. 

Foreman. Cnmlult Coustnictlon. Feb, 

LiKiil Transportation Invcntigalor .Feb. 

CBHhlera aud Chief Clerk*, City Trensnrer’s Office. -Feb. 

Clerks. City Treasurer'a OBIee. .....Feb. 

Sew'lng CIbm Teacher. .Feb. 

Aaal&iant Sergeant -at- A rniH Feb, 11 

Giiarda — Huuse ot Curreet Ion .Feb, 13 

Uodmen, Orade H.. .. ... Feb. 14 

Veehinteal Engineers, Grade 19+ Board of Education 

{ f'rumotlon) Feb, Id 

Meclianleal Engineers, Gyide 4 (Froniotluti). Feb. 18 

Braiw Molder!' ,Feb. 10 

Fire Escape inapeetc™ Feb, 2(i 

Expert iUeter and Ploniblnir ExamSoer. + .. Feb. 21 

Fedaral Examinations. 

MeHsenger, Bnrean of ^landards. |T30. Jan. 23 

Tariff Clerk. Cotnlnerce tlutumlsHttm, HhHj... Jan, 23 

Kindergarten TeBcher, Indian Service. Kani+ . . + + . Jan. 23-21 
Vignette EngraTor, at Wnuhlngton. $2.20(1, .. + . .. ...Jan. 23 
Teaeber (male), Indian Servh!e, $310 to $Eli)0. , . .Jan. 2-3'21 

Baiccr (feiiioSei, Indian Service, $500.. Jan. 23 

( tiofc+ Indian Service, $WO to $tHhfL .Jan. S3 
Sleuogmidier and Tj'pcwrlter, rttllLppfne nnd Pan- 
ama S^rvk-e. tu $1,200.. + .Jan. 2S 

Examiner of Snrveya, $+ to $3 a day and ei- 

ponses Febj 8-7 

flerk iat^ealc French and German), $840... Jan, 

Computer, to $1,200, , Jan. 20.30 

Ftiglneer nnd PliimbfT, $£160.... Jan, 23 

Wheelwright, $720 Jan. 30 

* — • — ♦ 

NEGRO THEATRH+ — Chleflpo Itasi the only em- 
oluplvoly negro theatre In the world. The man- 
nKement. actors and all the help are negroes. 



Electric loeomotlven t« haul garhnge Rnd refnee tralnn 
have been propoHcd fur the tiew refuse eolleetiun and dla- 
poNSl ay stem In BubUu, Ireland. 



A Train Load of Books 



Books to be closed out at lems than cost 
of paper and priutiag. Binding free. 

lenrtll f Ijlicr, Htt, Nak Caittn, SIkl f Mm I Slai, £a||ai1 

CiiHiiifiLa., $tiiarih*^i»u, fkMihict+ fdlJcll 

yerebamd the «ntin AKk oI fetiraf th«* Bii Bankrupt noak 
Bi)d bj( ti lh*£iUl4r iWik Wi Otd CbQMUfQ IT 

OCT wow ti lOfl tjfiw Wj tJia deUer, 

SAMPLE FSmSl Late copyrisiii” 
bndkH, were $1.50. My price $$c. List 
iDcludea Elwn Hold on , The Eao, Wolfj 
Tb« Bpandera, The Leepud'a The 

Chriitima Tn Have and to Mold, oad 
doietit of others. 

Encrolopedia Britiiuiioa, Half Mutik:' 

CO. ttegularW $30.00. My price $7.7$ ^ 

Bicfaeni" Complete W'orha, 15 Tola. 
Regularly $15,00 My price 

Ohuhe of Fine Cloth bound Claislcs, 
^akoipoare, Gomplete, Forionol Edb 
tion. 15 TolE. Regularly $24.00. Mj 
price 

MU-liona of Baakf^ thonsands of title!!, 
ehiinee of a lifetime to gel almoat any 
book or set of bocks you want for next 
to notblo^ while Htock lasts. 

Boaks Shipped on Aopriawl 
aahject to exftmiiuitloa id your owmffiuue befoio paying. 

g¥|irf buoik fawrODlfcHl new and JatliiOctOrf, of inbl^ct ti? r«lu^ 
It my «xp«DK ITrila tOrmy kia FBEISi iUKOAlir LlbT of tkli flock 
bafbt* ordiriof. It enU iN^iiix, Will: uv« yoa moiifly, Poktnl 
C»rd Will brtnf IL 

DAVID I. CUlf SON. tb iHk Bnktf :: m Coh mUtL Chki$» 



ELECTRIGU IINIBOOIS 



10 CENTS EACH 



1 1 Bow to Maka a hraaoiO 

I. Bow to Make a Teteplun» 

S- Bow to Hake id Electric IblDr 
4 , Mow faa Moke a gtoi^e Battery 
t. Mow to Moke * WpOLibDrVt 

a. Bow to Make a Macaeto Ko^ 
chine 

T. flow to Ifakea Hedical lodue- 
ilub Coll 

a. Bow to Hoke m tockoi Ae- 

camulator 

a. Bow to Hikee Ftame BaUery 
Id- Bow le Hake e VolUnetar 
11, Bow lo H>k« n {lelvoaiHjaietef 

II. Bow to Hake • Band Pfumoo 
B ow to Hake m ToIUdi Ho- 

ehlne 



U. Eaw to Hnko a 1-8 H- P+ DT' 
nmno Or Hotor 
15. Mow to Hake a Tot Hoh>r 
la Mow to Hake on uectric Bell 
IT. Mow to Hoke a Telof mph In- 
■truruout 

IS- How |o wind Amotarte 
». Mow |q WienJ Ftold-Hocnetf 
Kf. How to Hoke i.p Amirieter 
31. Mow to Hoke ■ Thezmoitat 
H3, Kotor Rotatlea 

Eow to bUke on ElKtrlc StM* 
crinr Imn 

U . Bow to Hake a fimoll Electric 
Heater 

'IS, Bow to Hoke oil Elen. Femune 
J*. How Hake e Bend Feed Are 
t1+ BiiWloHoltea Junip$|i4rk Coil 



BUSIER PUB. CO. 



Dept* 3 

LYNN, MA5S* 




VENT 



o 



LEAUN'KI) HV ANV M AN OR ROF AT IIOHE. 

6 moil cost Bend to-dor 2o. atamp for nflCttrulaTm and pmof, 

A., ^jnltb, Raum lO'l ZG4G KnoKvOlA Ave., PeDrla+ III. 



BY MERELY SENDING A POST CARD 

will re^^eiv0 by return mail, a, ca,talog of books which is made up esp«eiaJly of Tolames 
larly adapted to General Reading, at unheard^! prices. This is just isBued and contains aside from tbe 
aboTOj many excellent PublBher^s Remainders, some good Americana^ all offered beoanse we need the 
room for our importations just being reoeived. All we Tequire is your name and address. Do not miss 
the florin, itfy. 

THE BURROWS BROTHERS CO*, Dept, B, Qevelendr Ohio 



Jfenflon Jf«c7tdR(Cf 



FREE FOR FIVE DAYS’ EXAMINATION 

Seat by prepaid express and retut-nuble at vur 
expense if not in every way Batisfactory. 

A New Work for Architeds, Draftsmen, Carpenters and 
Architec^ral Stone and Sheet* Metal Workers. 

The Five Orders of Architecture 

Tlie newestt slnoplostt and most comprobensVve treatise on the <Treels and Ttcmati ordnrs 
yet publUhed. -ico pages of text^ 7xi0 1n(?hes In sIkSh, ]k>nnct in. half red nior<>eco leather* oh 
largo detail plates llxis Inches In sizes In a handsome portfolio - ILIustnited ^^Tth over cOn se ■' 
tluufi and delalls drawn to scale conlalns iiiany ftill page photographs of the be^t examples 
of Greek and Homan archtteetnre; also a ^'ahiable list of definitions and pronundatlonuof the 
varlous.arehltectunil terms, and a 11st of all the good books on the«iLhjEH.-t. 

The work Is an Invaluable means for becoming acquainted with the details and the propor- 
tions of the 8tfttidurd etyles of Architecture anil the ^'liaylng oiit'^ of coLmnns, cornices, hnliis- 
tradea, and mould Lug In KeunmL The work baa bi^n live years la preparation am contalnii many plates that have 
never before been avada&le except in the most expensive books, 

OUR OFFER 

Regular Price, 316.00 :: NOW, 312.00 

On your request, 11 yon mention this maga!::lDO, we will end you a set of the Fl^^e Orders of Architecture by 
express, prepaid, for five days’ oxami nation. If satisfactory, send us $2 within five days and a Tionth for hvo 
months. Wo will roniove the boohs at our expenso on notiflcatlon from you. Write now\ 

American School of Correspondence 

3326-56 ARMOUR AVENUE, CHICAGO. ILLINOIS 




■DON’T 
CALL THE 
PLUMBER 



everjr time yau need ii OttI* aol* , 
devLiVg dona. DO tT YOURSELF. 
Our Itttia t)oak ^'Braxtng and Sol> 
daring" glvaa yen all the ln> 
formation you need. Cut 
tha Plumbar’a bill out. 

2S eta. poatpild 

THE DERJiY-CULURD CO. 

m LlJwity St, Umb few firt 



S3«50 EACH (former price $6.00) 

Wb are cIoaLa^ out tho last of B job 
lot ot P, W. motors Bt fl «acri£te price 
of $3rS0 cncb, complete, ready to 
T1 ic3e Brc bl-polar oiDtOrli, wilh IbiTI- 
jiiBted Brtndturci and bronze beaes. 

Will develop about 1-40 horie power. 

They ran well DQ Irom. 1 to 6 celle dry 
blliei^. A Kreat bnritaid aed there are 
only a lew lett. ORDER TO'DAY if you 
went a ^extd lootor cheap, PARSELL& 

WEED* m W. 3lst St.* N. Y. City, 





WIRILESS TElEOftAPH 

'' Tijliimco ■pT'is, 2.’* coin- 
p-1rE« viRsririentkl 
hi, compriaiQX DBB-Jaeh 
«l*&rh CTikl, b&ilfl., hni', IS 
abbm rqiny, Oohffrar and 
jiuEftm. itKoherttr. 5 cbLIs 
batttry. wLd-np^ onrinpe- 

lai>T]«. luilrtietiunii. diai^ntiiLi^ nie WlL| wurk ii-p tn A ndW. Fricv 

wanto4. vC F-nnopean and Anuricttn EJcclrLca] Hot- 



ELECTRO raPORTIKO CO., *7 Warren St , Vaw Tciirk, 



The Sun Never Sets 

WHERE THE 

BRILLIMT UIP. BURNS 

and no other light Is half ao eood or cheap* 
ICs economy to use thi^m— a saving of so to 
75 oar cvnt over any other artlhclHl 
tight, vrhich Is demonstrated by the 
many thousands in use nil over the 
world for the last nlim y aihi . TiV rite lot 
P. M. catfllDgue; it tolls all about thorn 
and our systems* 

BRIE*I*IANT OAS LAMP CO, 

49 »tate Ht., Cblcafo* 111* 





'cfcfitV 

Lanivs. 



OrR l-RHTt* 






ELGIN, WALTHAM 

U'd lijrbpr Ifawedra *|iisilM, ainvnlcd fl> 
jfiH faaj-li tIIL aac out 
Toll h «iit [a II unJiii iMi (rot buipja, a |[#b ■ tai’ 

ELGIN. WaLTHAM DUEBER 
HAMPDEN r‘>ld AJIrd waJi-b Ce.fiO. 

4 *ti<l imiiiL |Kat iiatw Ijid npjirta DtC«a 

feddnUp^aiid ae- vlll Had jm G.O.lt. f^acual- 
aatbu liili btauTl^ aBfran4, 

«J* Cold tube ViMb, wurUiliti U WBkr iud 
Vmp ] la «j'[T| pfcriB irlnd utd j^iin att, illed Tl[b 
a Rtimiu>- }]Mb, Waltbim.Qr Ihubn Hmpdta 

nii»#Bi*BE irlfib paoLi AB th4 liiJ. ri|ti7 jcB- 
a]*f1. virp.iiilid tatlt ijiHlIfj 

Lad 1 »«r Grai'Ji iIm. TfaH* wHcbM an acL. 
iL-huva. u rtu Ijflrt iLiuhMptn Jq. iba thIJ, 
aT'rff' -bfi. ,. qinqtal. f su it a, joibw aa- 

]f If jpt]' (£pMf M*bl 

aarapKial pr^HfR ud aiTirafa tad 

MmJaaalijeliiatrNi joa gmftf iDit 
r «iin| llaBW ar 1*Hr* dlt» 

<7. FJAfXBiESft 
^ hit, via b»riu!i|-ASl.. I'bleBlfo, [It, 



WIRELESS MESSAGES from stations MILES away picked up by our $5 outfit* 

Thie outllt heats mny C4>heter-dA4-ob#rer ouL^t mnde. Comprises Elet’trcHrtir reGeivorj mckeled etetidarsia; dip wire. Tsirvnrttert on 
sdJusEithle set- ettrev; plaM rup; hEnding pollNherl itiahogHny bnee; nud new trpe, BensitJve heed teEephone receiver with he»d- 

band eml 4 (t Full directions furni^bed. K rbild could i% up and caitcli. the BlgDbvls. We i-enei>t tell oTeyytblDg uiwnt this 

outfit [ ■ tblB Bdv., hut our literature describee It fully, f^end for It. Be up-to-dnte. ffi, ptudHpold, anil j^arenteed. 

New Kniflitml Coil WlDdlii|f Co.. Atlautlc* Mus, 

Plc<iae Mention Popvl&r Ifecftartic# 






la uaed all over tKe world! 

IT PRODUCES 

Maximum Llg^it at Minimum Cost 

VASTLY SUPERIOR TO 

Electricity, Acetylene or Gas, 

Aad chrJipFf tKin K.^osrn.e. 

A Largs Variety of Lamps and Fixlures 
FOR UGHTING 

Homes, Offices, Stores, Churches, 
Halls, Cafes, etc. 

faf Atfrpvtl \%’antcd Emywtwrc. 

THE BEST LIGHT CO., 

324 £. Sth St, CANTON, O. 




l^rMOTOKS 

BOYS 



This i» the CLrCTRICAL AGE 

Xftil, 'it Its liMVKirln 

ir.ii liiil' af it. polar 

tLiCiltiC. lUitrljClLVis, rni 3 of 
Ics* fun, l«j] 'V&J- 

Imv]-] rPMluer*, ‘‘iVritofor out 

lnl«i| i n Mini 1 ’ t i Tfl Ffif-t Iwsevt, '^Vo 4 .TJtifr 
Ka.BTT'Ctfii I'ltrirrtYh. " huu' 

kJof irtenl .M'.'lrfrif. Tcya, liaij- 
BAt 4 arif!l, eti', SUN It il.Tfk 
for cMir Jjirii'ltflndj' iEorlrl |i, 5^, 

JTtJtor, Soilt 

mn%? EIECTRICJIFEM. 

Vult»in|< mi-TH'lt, JJaltJitJOfBj ?iN. 




Sr<d N neiU 
li silver «r 
itiin|>s fvr I 
I ■ r t e 

psieti ti 4 
bHliiet; Tot A 
win |e 9 ifc- 
tlflt l9 y»UL 



Huy Your Tobacco 
■ Direct from Factory 

ThiE'l the only way to know how fiatrint, 
Ticli^ mlH nod in^th Fifioch^i Mixture i*. 
Df^sct^ptiTt have ilJ ti used, by 

inferior li&bacct^t ere th if* We can i^ive yoo 
no new wordl, but we cm give you ■ new and 
belter smoking tobacco direct if fan (be cnaheri. 
To make it ca*y for you !□ try 

French*a Mixture 
I we bkve the ftanding oder printed IE the ieft, 
«<i.^ v Take tdventaee of it md you wiEi hare 
B roafoD to concratuEfle youricif. Youwiii 
/ vl * perfect hieod of pure North 

' Caroiitia. Coidea Le«f Tobacco rnado ai' 

■l^^n molt eatirciy by hand , tt if 

“Tte Aftst«rit el S^nkinf TekKn" 

\ Not told by dea [era, but direct te 
i g 'I a[noheTi in perfEci condition, 

[ i : > i FRENCH TO 6 ACC 0 COMPANY 
I AgJ J Dept. [S 6 . *Shite 9 Tllie, N. 0 . 



j. 







GODDARD’S 

Mop Press 

For Dr^'lnr Moo 
the b«9t mofhlric 
made mi 4 the nM$t 
durable. Nothing 
to (tat out of order. 

Onlif 4 pieces Id It. 

All Malleable Iron 

Price S2.50 

W&rFantA4 One TTear 

BODd for circulars to 



MOP 

Arcade Bids:. AKRON, Q* 



Do You Shave Yourself? 

TbsD kuav whst it xubuds to have 
Uuo briatlea out of your ebAvlag 

brtishf atlrklnfr Id th^ Mltor and gottlDg 
on th^foce. tSiiD you r&ull7.« bow mueu 
eH9E«r iDd plennaDtcr it T?vtll be to stiaTa 
wiiii the right kind ora bruBb? The new 
Everiahtjuir alnniintim fthuTiiair 
bruirh iB niude eo that tho haira con 
nover poaie out: by a new method Urey 
aro riveted with an alnmJjQum ferrqle. 

Uae tire brash & year* tJaeii try 1 b pull the 
brlflUee out. If you can puR out a elngle 
hriEtle,, wo'li give yon a hew bm«b free. 

UlIs Id our positive gunranteo, Ilrush 
la made of very beet Freacb brittlea, ce- 
mented and set in pure aiuniinniu fer- 
rule with a black ebony hondte- IntrcH 
duetorv manu fflcturer'e prJeef Fremrlk 
ftrlAtle, 2fic; FareB;adeert #1*40* 

aluminum RRUSH CQ. 



FJt*3fCK 

BRIHTUE 

2 So 



S 83 m. Mjadlbun Street, Cliloairo. 



PTTRB 

badoeb 

$I.SO 



THE PNEU -WAY OF lIGHTtNG THE GAS 

Lights the Gas from Anywhere. No Spark. 

No Battery. EASY TO INSTALL. 

If your Gas Co. cannot supply you we will send you a 
COMPIETI; OUTFIT with instructions upon receipt of $2.00 

PBRI^BCT WORKtlHC GUARANTEED 

Hundreds of Thousands in Use in Europe and U. S. 

PNEUMATIC GAS LIGHTING CO. 

ISO NASSAU STREET, NEW YORK 

A GOOD CHANCB FOK AGENTS 
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FOrULAR MECHANICS ADVERTISING SECTION 




IF YOU HAVE AN ENGINE 
Why Not InataN Our 

Electric Lighting System 

For 8 n oi‘~D w e ] . m no— F ttoh v 

A. Ljgitt ii-t bnf linii] vrTLtHml Hannjqg- tte 
£ti|rifi4. 

TiiE U* S. BATTERY CO*, 
Bux 627 , New Rochelle, N. Y, 



U. S. IGMfTION APPARATUS 

Ff>r Gas Engines 
Cheap as Primary Batteries 

No R«nenMil«- Exetpi Water 
Ea«i(y Td^iajlcd, On the market lor 
S yearM. Over l ,2DQ in Use 

Bulletin Nd. 5 




Trlth faaadaome Fnrnitarfl. THfthea , Toilet .Seta, Hnusehold Goods, etc., surh ait ve are 

f jytinf nw&j FRKE* Formerly wa bare hfreb spending tboosaDiie of dollar?, yearly 
0 adTertL8iD(f imr eoods, tmt we hure now uat aside a lar^e aiDount of money wbleb 
we are glTlDK away Id valuable premiums, direct to our euBtomers. 

0>t:r great ProfU-!$barlriB' PAOFOi^IVlON Jelbe moat iJtieraJ of Its bind e^Or 
made. W a saU d J ract to j on b? malL'a laingo vatleLf of artlc Lett, aueh as Cook Stoves, 
Steal RsDgHg, Heating ^toTea, Sewing JUuehlnea, Watebaa, Jewelry, i^llverware, etc. 
Oar Methods are Eight, Oar MarchaEtdlse la Right, Our Frlcea ana Right. We can 
Bare you a large aruoupeof money on inrs of iLa |<oods you bay dally, and at the 
same time we give you valuable premiums f reot 

Thig is OUR NEW WAY OF ADVERTISING and INCREASING OUR BUSINESS 

Wby DOt let us tell you more about thie offer? If intereeted, semi ui$ a pigital card, 
and jnat for '"Onr Ilig Fvemlum Offer," W« will Eiend parti^.mlar^ at ouce, 

Aburess JUDSON a* TOLMAN CO., CHICAGO, ILL. 






and all rxgeaHn 

_ . t« men with rla ^ 

to fatredBee ene ayaraatecd PvnUi^ and d-tacE gW 
RrmCdlea ,S#p[l tarMpQtr-»c^ wn oMua hrtpjnw fiiroLih 
b«t nf«nnc«. 0 , B. filflLEll C 0 „ X W 4 , IIL 



EVERYBODY NEEDS AN ACCIDENT CASE 

If you don*t know how to ti^oat a out or bmiau or to rolioYo a ecald^ or h&vo not 
the remedios at hand^ you ahoold get acquainted with the 

n. S. £M£ROENOY CASE 

once. It eoutains IS articles all neceasary to perform work mentioned aborej 
dso a valuable First Aid SaTidbmk, Pure ai^d AntiEeptic. Price ^ 
aplolCg Si« Money returned cheerfully Upon diBsatisf action. 

U. S. EMEROENCY CASE CO* 25 Weaver Building, Utica, N. Y. 



It- ii 

10 Inchp/i long. 



Will trtirii?'l Sfl f>^et by Jw nwn weight, 

L^yd i^ansfaclEirliig Co,, 85 £, Z2d St. 



THE, AIRSHIP 

Pri-re Sflr. 

Chkjgtt, III, 






TKe'SUN 



Year al SucizcsA, 

atul rc£«Evc Uia^ciLiJtt, 

Up4if4f!qc in^urauL-u kiuJeffirFii^Tt' 
niUifc, Write far 

SUN VAPOR LIGHT CO. 

BOX llSi. C4NTOK| DMK>. 

LIocbmc OuDji^bell p«h‘BU 



CIIU INCANDESCENT I AilD 

oUH HYono-cARBON LAIflr 

1-4 Eb« cant at hi]rti«B4, luvira Dln- 

-peuHM wlLA ilLri, imKrE-a, ttife u « 

r*AHL«;; JOO filiDdle XfCDlJ TUUtrJj Ub«r«l 

OOLiuUMlttH. 



FOrULAR MECHANICS Am^ERTISlNG SECTION 
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I STOP FALLING 



^ jjk I n CONSULT ME BEFORE 
n r\ I IT IT IS TOO LATE 



TtLCTeis but onu way to tell tte reastoo of baldness and falling: 
bairandtbatia by tiiidTOsUopfC CXiatnlliatLoU of the LuIt. The par- 
ticulardlscuse with which your scalp is aiaieted must be toown lie- 
fore it can be in telliireutly treated. The use of dandrufT curesand 
buiT tonics, without knowlibf Lhe specibo cause of your disease, is 
CaKiQif medicine without kDowInij: what you are trying to cure. Send 
a fei(W faUen tiairs from your combings to Proi. J. H. Austin, the 
celebrated BueLerjologist. W'faa will send you, ebaolutety free, a 
diagnosis of your ca:sc, a booklet on care of the hair and scalp, and a 
sample box ot the remedy which he will prepare spcclaUy for you. 

Endosc ^ postage and. write to-day. 

PROF, J. H. AUSTIN, 1107 McVTcker’sThefllre Bldg., CHICAGO, ILL. 




W'NULITE” 

LAMPS 



FOR 
HOME, 
STORK 
AND 
STREET 
A^nta ar* 

We DianutaetnTe Table tjyji OOininff 

Lain pH, Wall LaiupStOhanda- Wemey 

ham, Slora and Street Ijamp SjHteniH, 

The l.iar^eHt Lfcie on tbe Market. Write lor 
Our Free Catalogue and Prices. 

CmCACO SOUK LICIT CO., Dtot. C. CHItlGO 




WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



TYPEWRITERSuTAks 



Alii he Bt4Qdfl,rd Miiohm«a HOLD vr RKIfTEII 
W'UKnE PRJLKS, Allowiur RXjKTlh 

TO AiTLif CM FUK t, Ehip^il with tririlnfs^ of 
Memin^tji'Hi. Wiito for lltnrtr»Ujd C»t*3flor 

TTfBlfBirKll hSlUlilLB, St , , CiJlIlLGO' 





Geisha Oiamonds 

TJIE LATEST juacovtitr 

Bright, HrArklln^Ci beautlfal. For brUIiancr 
the^ CuUui th\> genuine, ntandina elU Lc^vL btliI 
puizle eiiwrii^. Ohe tventif^th the uxT>Bn»e- 
Pent frnti with p]-iri]«|ite of exiimi nation. 
Fotr parti cm lam, pricMis 4 t 0 ., addmiu 

THE R, aR£flQ k mPT. CO. 

DepI II, IfOl £. Tu Uur«B Mirtet, - UL 





Medical Batfery 

Bun[ to any ftiMrers, hiprijiu 
Prvpaii. W'rae 



Crna P4#4lAn< Write foc bcftu Cl ful catalog of the 
rfvB w9Tai0g many d.iPf'^rem Elect ric-Vi bra tor 
Medical Butteries we make, select the style you want, 
and we wtiJ Kend you a Battery and all attachments on 
ten days' free TTlat^ — write tod&r — -the catalog Is frfiO* 
D£TKmT MKDICAL BATTERY CO. 
gra Majestic HI Detroit. BPch. 



Don’t Wear a Truss 

Brwka^ ApplEaucele n new ec lentiflo 
dlacoTery withautoDiatic air cnMhlons 
thctC draws the broken pared together 
and binds them a^you n'ould abr[>keti 
bmb. It abeKrCaLply holds hrmly and 
couLfortably unc) neTct olip^, always 
hgbi Rntlcool and confotnin to every 
movement of the IkkI? without vtmC 
Ing or bnrtlng. I make It to your 
lueasure nnd send It to you nn a etrict 
giuiraniee of satisfaction or money 
refundi:-d, and I liave put my price so 
h»w that anybody., rU’h or piM^r, can 
buy It, Reiuember I make It to your 
order—send It to you- yon wear It-^ 
and if It doesn't eatiefy you, you aend 
It back to me and I will refund your money. The banka or any 
responsible clthcenln Marshall will tell you that Is the way I do 
business — alwaye ab^mJuteJy on the square^ and rumeallluRtO 
tliouHand-H of people this wi«y fOr the paat five yt^ars. Remember 
I use no anivos, no harness, no lic^, no fakes. 1 Just give you a 
straight buslneBS deal at a reasonable price. 

C. 1tROOK». 3l5g llrookH Blilx,. Ala rMbaU, Mich.' 




STOP THAT PAIN 

Tht#ci A vnly delc disease >CMiiee«tlen 
Tbeire is only one cure — ClFedlattuu 



THE LAMBERT SNYDER 
HEALTH vibrator 

(fODO to lyooo vit) ratio ELS tic tnj:q.utci 

NO ORUQS 
NO PLASTERS 
NO ELECTRICITY 



I3f niGERTION ; In cases cfiddigestiDa oUr vibrator Icices rtie ftwid 
t* digest, thereby ivoidiuji terMeniation aud ihe of gas., ycrii 

relief once. 

It II Kll.H ATlHMi k li caused fcif uric M<d cani™iLrlrit it cme pTilitt. 

V scattcTs ilic linCAC'jdj uifl^y' incrcujDg t^s cjF7ul3-tuDi.cifivcfl 

it OUT thhju^h The peres., 

Jn c^ves ordcafnew^ the vibrator simulates Iho outer 
i^er bie^^nisDi of the eiir iind cumin otany caBts. 

Ol KCI. LATIUN; If yotjr eirculatboii Is ptH^f tbt vibeater will in- 
erta^ir. and musc you m fee] a wflim Kltm- □]] over your btuly, 

L4KOnMOTff IL ATAXIA; 1 » ctiiet nf loconioTor ataiw or para- 

lll^iis, the vibracoi- i^ the only rcliel. Ir ?.Ei™nj|aic 4 rhr iiencs. jnd wLlita- 
tiob today frTT these ailnicflts is recognized Hi, iti* b*it tTcatmcoi by [he 
leading speeialbts. ' 

& Tim 







I [RLE: 



Ifyokw lung4 Are weak and trt>bhSe-'jc-TTic use 
the vibrniiei:. v ibntiioQ oti the lunga forces the btood thmuuh lhe d«Ar| 
tt»S- and does woiadciful work in all cases e( eooiuiiiptiiQa and lung 
trcmhle. ^ 

FAINP4 nn AOIIEf^E 



No inatler -fcliai pniirt or actics yuu 
™l^lf conijeiitioiv, the vjlirnier wilt relieve them. 



NLRVlirs BEBILITV: 

does nurvclous work. 



have or 
them. 

In cases of Ojcrvoii.t debility ctif vibranuv 



Frtc* pnty ^2,00, pr*f>iaid cn r^cmipt ojT ^2^3S 

CDCC hook on vibraTltMi, fully nVuSitnited. It 

r’lf tjJj tells yuM tA'hat has and Li beiiug cjjgnc by vibriuloo. Our 
^ book a plain, coiuuLoiisensc argumcDt. Send for it 

day; ttCOAsytMi oolhiHg. 

W* ftve fbfl iargeat Hskera nnd' 
denlen of VlbrnLon In the Wvrid 

LAMBERT SNYDER CO. 

Onpt. 26 A 41 We«t 24tN St.. New York. N. Y. 
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FQFVLAl^ M.ECEASICS ADVEETIBINQ SECTION 



and *'For Sale*' Ad*- 3 c*nt*per word payabtfr 
in advance.. RepHei may be ment to a number care 
Popular Mechanic*! and will be forwarded without extra 
charge- In aniwehneauch let the num:ber appear on 
your envelope^ 



AUTOMOBILES 



AUTOMOBILE SCHOOL.— Chicago School Ot 
Motoring; the original automobile school 1 r Chi- 
cago. One hundred and eighty graduates the past 
year, to whom we refer upon reaueat- Automo- 
bile owners, prospective buyers and young men 
wanting to become expert chauffeurs will save a 
great deal of money and a lot of w'orry by study- 
ing the niectianism^ cart; and repair of gasoline 
automobiles. In our shop, where all parts are open 
so you cat! see how they are made, and bow they 
operate. We give thorough and practical inatruc- 
tfoh. Competent chauffeurs supplied. Addreaa.. 
Chicago School of Motoring, Dept. B., 2G-1 Michi- 
gan Avo.t Chicago, ill. 



Al’TOMOlllLSiH ^05 up. Cadillnc.^, Oldsiuohlles, 
Tyne 8 Autocar, Model 18 Thomas, AlndeE ^*F’“ Pach* 
aru, Wlnton Phaeton, i.ucuniobile ytesia tJurrey* ^len- 
eva and others at leaa than une'lhlrt) to onC'firth 
urlglnai prices. Also four cylinder I'cerlesK, Thomas 
riyer, EMerce Oreat Arrow, etc. Everything goes at 
slHiighlei- pPlceSj as we All'ST have the rrK>m. ^rbe 
f'umpany, 72-74 ilain North TonawiindR, 

N. V. 



urr THE emiine do toe wohk— tve sen 

cuttings ami blue prints for gai^oliac mutors from 1 
to Tm h. p. Alsu Hulshcd tuotura — bicycle, auto niarlnR 
and etationary. Our attacbnhie outfit tire any hfcyde, 
RtiUd your own motor dulling the winter tuonihs. 
Shuw Mfg. Co., Popt, !t.! Calesbuig, Eau. 



FOR SALE — 35 h. p. Pope-Toledo touring car. go^d 
As new. Vl'lll sell t‘heap. Urhindo F. VV'ebe]' Cn., 

13th and Michigan Av,i Chicago, 

FOR SALE — Oldsaiotilie ninabcint: perfect condi- 
tion; detiionHtratloii given. 1!118 FIctcEier St., An 

derson, Hid, 



roil IlAllOAlNS in second hand macblnea, watch 
tliliJ column, Wc can dispose of your old car for you 
vary quickly. Why not try It nest mouth. Coats 
belt 3 cents per word. 



MOTORCYCLES 



MOTORCYCLES — AU best makeB; general ugentR 
for "Merkel,"' $165; "Yale," 417&: Curtlag l-cylinder, 
2-oyiinder, |275; Merkel motorcycle aide de- 
livery cuts. $250: malJ orders promptly filled. 

Terms, per cent wdth order, balance t.\ O. D, 
Every maehiniO thoroughly tested by our exiiert be- 
fore shipping. You benefit by our long experience. 
Remit money order or bank draft payable to 
WhiryDle Cycle Co, Whipple, the Motorcycle Man, 
3fi0 west Jackson Elvd,. Chicago, 



Foil SALE— ]!)dC Indian luoforcycle : r<jde 3iiP 
miles; in tirst-class condition; $150 f, o. b, Daven- 
port, Iowa* Fred J. Harr. 



M ILL EXCHANGE ThomAM motorcycle with aprlng 
frame 4tnd forks. At condition, for St to 15 h. p, 
marine engine. Must be cOtdplete, Address No, 2214U, 
Popular .MechaalcB* 



MOTORt'YCLE or Motor wanted. Must be cheap 
and complete. State full particulars* Robert Kpw- 
celL Hammondsport, N* Y* 



FOR SALE— 3 h* p. motorcycle. $100 ra«h. Float 
feed carburetor, Dunlop dlrtcher tires, 1. S. Mosher, 
000 Ann 8t,^ Rhie Island^ HI. 

MERKEL MOTriHCyCLR. very floe condition; $H5 
takea li at oarc, It'fl u snap If you w'ant one, Hert 
Cox, Jeaupt Iowa* 

SECOND-HAND MOTORCYCLES, motors and ao- 
ceeeoriea bought or told. What have you to offer or 
what do you want? Motorcycle Equlpmenf Co., 4S' 
Lake, tla.iDmondBport, N* Y. 



BUSINESS OPPORTUNITIES. 



ELECTlttf-M. KINETIC TflY* Jm^t patcmed, will 
ficll outright, or ]>erailt aiamifnciiire on royally. 
Somethlbg novel, cheap tu umke and popular wdth 
aniatoms the year romul. II. 1'. Irving, 34 W. How- 
ard St,, 

A FEW DOLiljAItS wiN star;, a prosperouti mall 
order bunlnesH ; we furnish calnlogiies and everything 
neceiiaary : by our easy method failure Im- 

posglble. Jililhnrn II IckB* 71 4_ Pontiac Bldg., Chicago. 

HLAST li flXAv'ES — We want to lell you about 
our money Baviug blast furnaces. I'hey will hcAt, 
harden or temper high grade steels, tools, anialt cast 
logs, etc. They are so good wc send them on *3ti 
ilayR' trial. Write 1230! Popiilnr KLechuuieSr for pat- 
ik-iiinrs, 

MuNEV IN UAJKl Mi WHEAT in the Grent Wheat 
Region ot Western, Canada* Finest land in the 
W'orld. Low prices, easy terms. You should write 
for our free tMJOki No. SL "The Home- Builders," tell- 
ing all about tliD great opportunity, if^askatchewnu 
llonlty jtnppovcment Co.* J!i, Paul, Minn. 

SPECIAL M.\ClljNEKY' designed. Oeneral me- 
rbaok-al drawing. Appleby, u5 S. Canal St*. Chicago* 

THE TNVECNTOK A POPIH.AR ILLCSTR*A'FeD 
TECHNICAL MAGAZINE— Contain** enterlAlnlng 
acoounia of w'hnt liivetitors are doliiK, suggestions 
ftpi tt> how to turn Invemlons Into money, hints 
regarding present opportunities for Inventors, de- 
cisions In patent cases, In Pict Cv'erything of In- 
terest to inventors. Send 25 cents for thr™ months^ 
trial subserlptlon* Address the Inventor, S4 Kx- 
cbimge BuRdliLg. Boston, Masr.* 

wanted — M an with $2,000 who underi^tatids ntak 
Ing Hteel rnuscs. Huy Interest nm| manage factory. 
Tolmati Range Works, Grand CToi^sItig, CblcagLN III* 

ANYBODY CAN MAKE GOOD CCTS with my Him- 
pie xiue etching procekH; price $1: Bpeclmeus and 
particulars for stamp. T* M* Day, Hox M, SVIadfali, 
Ind. 



PATENTS FOR SALE 



li'OJl *S.\1,E — l^atents on ra^or alfopping macblne 
iTl following cauutricE! ; T.T. S.p t'nnado., England* 
I'ranre and nelgium. This machine is for stropping 
coninKin razors aud does It quickly* Anyone con use 
It. Can he mnnufactnred cheaply. Bears gnod profit 
to niEtnufacturer. H. P. Fowler, Pethaio, S, C. 

BIG MONEY In patented hroopi coin harvester, 
IL S. patent for sale* Box 80, WcHidburn, Jud. 

PATENT FOR SAl.E^^lIl f*eH~7ut right or on 
royalty pateuted ventilated lid or cover for dinner 
pulls, dairy tmd cuMiiary veRsels, Easy and cheap to 
manufacture. A household article uf great merit. 
Big sales. Profits can be made wdth Utile I'RpItal to 
push same. Address Ervan J^* Bauer. WeJlsburg 
W* Y'fl. 

FiYTENTM SOU:^ ON COWMISHlU.N. If ym 
wish to buy or set! a patent wrlle to E. L. Perkins 
President Inventors' F*xchaugCr 84 IfroaN:] Boatou, 
Mass* 

I'ATENT NO, 8511*142 — Condiment holder, bettor 
known as Cumhined fittlt and Pepwr Box. la for sale. 
Price fur T.t, 8, patent Is S.2,H(HL tot Canadian patent 
is ^LOOn, fur both Invite correepondenee 

fn'im people meaning business. Drawings and speci- 
flealEoas must be r€‘tnrncd when asked for. W. E.* 
P. D. Box 242. San Francisco^ Cal, 

PATIINT OFIGI’E nit WnUKlNH drawings made 
from your rough fikelcb. Advice free for 2c «tamp 
how to apply ytuirHelf for patent. JStiifill capital 
iiecpssary will surprise you. Address A. E. Chapman, 
Redlands* C^al. 

MTLL SELL OVTHIGIIT, or on n royalty, patent 
on a gcMrfl hre exiiiignlsher. also natent on atanip and 
euvelope moisiener. Lack of capkal (o promote same 
Is the only rcaaon for selling. E. 18^. Bucklund, Ati- 
dover, N. Y. 

IF VOr HAVE a patimt to dispose of you must 
advertise It. Find the man that wan Is fo buy. YVe 
can find him for yoUj, and it costs the siimll sum dt 
3c per w'lird* Copy received up to FC^bruftry 5 for 
next lissue. 



Ptea^te ifcuHon Pooular JfcoAanic# 



MACHINE for tiiaklnfi ilrnln illo and thuilar tiril- 
cleB from 

A t'OiiihlnaituD roHor apd iro skate. Cnhitw l>Ui 
little iiiote lo nmiipfactuie tban (lit* unliciaij' rolln^ 
skate, auJ cap be nsod witk riippei'a au cEUhieitlePily 
&A tliP best ice Hkate. Ap all-tke-yr'sir-roumJ sE'ller. 

A i)lumb-l?olJ for i]se by jarprnters, bi'ieklai era, 
maeliLuery ei^-ctom. Costht at rPtaU ThO cenit!. Sells 
at si^bt. 

Al attflcbuiept fur Italr eombs for [iryliig ibe bair 
after ubaflipoo, f'an Lie mude at an ■(►x[»; tise t'f iTi 
ceuta. 

Combipatiop v-rmcli^ plieis^ wire eiitTern, thread 
renewerH on bolts,, etc. A dtup^foivpliij^ tuol. I’sefiJl 
to aptomotit! IslB, farn^ers and evprrbudy Deeding a 
couitdunUEin fool of Ibe kind fitjited. 

Meat dioijper that cuts fristor, better und fjiaier 
than rUher on Ibe marker. 

Coraer-piete for fnsTonln[? boxes, trniikB, screenK, 
etc. Made from fHaElt|ied metaJ In ouv operatbui, 
t’oSfR ]ei^H lllaP Vi rent Ili ntake. 

Fcldhi^ dlTiTK'c pall. Made of tin. ^V51I lioTti 
coffee, puHti'y nnd meat la serianitn uompartinetits. 
Can be t^arrlcfl In pocket when ecupty. 

Copy-bolder fur lypi;^ riteis. Can Ieo jidjitslecl tip 

any iwsUlon ; used vltSi any inad]in+'. Coats 
cents to make iUid retallrt at Sli, Hare tcmls, etc., 
to Qiake. Nfp I'uab but royalty aj^ked, 

I'ressed steel plow points. Rettcr und eheaper than 
cast Iron. 

These patents nre all well worth liive>tlf?fltinj:, Tf 
%'ou mean buslne^^^^ write fur ftill pjirtienlars to 
Halo Hepsittment. I'opidar MeEdninlcs Valent Ittirenu, 
IfiO Wasbimrtoii St.,^ Chi<‘aao. 

SrEt!IALTI ny AND rATKNTS^ of merit arc tn>uRht 
and sold by tlie Ami ?r I can Commeree & Sjpeelalty Co., 
Intwfjt) rob’d. Ho Hearborh St.. 



BLACKSMITHS. 



GOOD HLACKBMITTIS ARE SCARCE and but fiw 
learnlnff the i ratio. Tlse smith comes first of all pro- 
fosKions or trjideK- The ,411:11111 must make the tools 
tlrsl for all from the siirfreon to the safe blower, by 
iisSne d'oy'rt Treaitiae uu new Ktcels ijjtplalninff liow to 
work ihem. with To new methods for wpirkliiK all 
dlfhciill Joba. Ten receipts bpr makln^'^ yupr own eoin- 
poimds for weldinir different klncls of stt-p-i solid. 
Thermite w'eldiD}; fully explained ; also two rolorerl 
tool temporlnR charts: chart: A explains all atinealinf: 
and hnrdepliig : chart R esplnins both sclentiJi< and 
plain leinperSng lo a aliindard. All the nbovc for 
tlr Vainnble sainples fr4'i‘. M. Toy, Sbl ney. Ohio, 
CAN vor Solj M:ir~ALl Mi n I j-Vl ? if not. s(o;d JF1 
for full iusti lu ( ions, Heo. W Wwim. Dowaglu e, ^ijch. 

roit SALK — In Ihr finest sf^ethm of CjiMfuriiia. 
A full cppilppcd power blacksmith niid w av:<oi shop. 
\ bargain. Work ft^r \vco three men yenr around. 
Nearlv all cash. (ieo. K. Ili urnn, Mmiutalii View. 

Cfti. ■ 

1)0 YOIi EVKIt break castSiiLTs on your nuichiiien, 
cniiyltif: a loss of time and money 'r If yon do. they 
ran he brnKcrl with Murrav's Cast Iroti Hrasiiiitt Com 
iwmnd and made strniijzer than Ibey were. I wIL] send 
prepaid a parkage sufficient to make lifty repairs 
for ^1. I ptuarantec It absolutely. ,T, L. Murray, lilo 
S. Main St , llloomlDfftnn^ III. 



business cards. 



1 MAK?: CARKKrL WoliKINC J>ltAWIN'i;S frturi 
roiiirh sketches ; gejod woi'k ; reasonable. W. \V, 

Danleln. dkVJ A. MeriaTnec St., SI. J.tuils. 

<’rJVK MK Vol ll JDE.V- J will jierfE'tT y<uir inven 
tiriii and make working di"iiicin>^s. A])pb.‘l>>, (^.^ S. 

Canal St., Chlcujto. 

THE VATl’KiisoN TOpI. A Supply C<o. of Diiylotl, 
(iblf>, are dealers In And' manufacturers of Iron and 

w'oodw’EU-kltJg irinrhiiiery, \^T lte ft>L’ llteintiir c^ 

Ilijw WOVLT^ yor Tike to be In Ousinesa for 
yoiirsftlf? We hay? reeM[ds for ary brats eh of bUhO- 
m'sa. Let ns know' w'bat ynii W'atit, Arldress Mrmtl 
ce|]i» Supply Co., Xo. IPUS M'. Windsor Ave,, ,Tefler- 

sph Park. Ill, 

T'OCil CARD slum I [1 a"pp<Mtr In tliis cnbiuits. It 
will cost yon but It rents per word En be.titsf^roldes^ 
ENGINE works butler wdnm parked with 
“Eureka racking.'" Your dealer wdll furnish It, 

ri^iiAQ ifenfJi^A 



EDUOATIONAL. 



STUDY BLECTIUCITY AT HOME A complete 
elecTTlcnl course At home, eontAlnlng ;iO-pa,ge detail 
book, iiao-page teit book, 200 experTments and over 
Uiu pieceu of apparatus. Prlcc^ complete^ only $11.60. 
Calaloi^ue “PS" explains this and other remarkAble 
offers. Thomaa M, Ht. John^ S4S Ninth Ave.+ New 
"lork. 



S'ri'DY^ MATllJ'LMATIf’S and mCdlianlcs by c^irre* 
spoudence. Obtain a eollage education In th^tse SUh- 
jeetk. Eleven compile te couraet;. Any course {lt)0 
lessons ) $15. Widte for particular^. Ralston Jeffery + 
Pox IP, Huron, Ohlbr 

FOR SALE — Practically new set Cyclopedia of Ap- 
plied Electricity. EJvc Tolumcs^ ^ IcAlher binding. 
Cost $P.b Leaving town ; will sell for Addresa 

( f'". E. S,) Popular Moehanles, Chicago, 111. 

EiNGlNKiiillS— Semi us yuur "nddrenij and whel-e 
cmploycfL We w'LlI send you otie aet of t'orliss valve 
rod packing tor ihroUle stem) free of charge, ex- 
press pre]>aid. <il%'e diameter of rod, glau^l and depth 
of bos. Ideal Metallic Packing has no euual. Wo 
have tbc doeuments to prove it^ Kleal .Metiilllc Patk- 
Ihg (V, 4111 MncKntiln St., St. Paul, Minn. 

Mo.NEY IN NOVELTIES — Diir advet tls^ and 
readers are looking for good new ivoveUieia to put OD 
the mjirkrt. 'I'hcy havn money for the right invon- 
tiona In utility, amnsenicnl and advertising novelties. 
What have you got that's good? Reach thla field 
through "'The Novelty Newa/' 171-6 Washington St., 
Chica go. Trial 3 mon t ha, 2S c enta. ^ 

IXVl'lN'rORS — If J'oii are an inventor, send for 
nur free Booklet E, eontbinfng a Hat of "What to 
Invent and What to Avoid;' "Patent FneL'i VSh 
Patent Fancies/' p.ntl "The Invontor'-s Harvest 
Season." Add refs," Patent Bureau, Popular Meohan- 
Ic-tt, Iftfi Was h * ngft on St.. Chicago. 

J'VlH SAT i'j — A 10-vnlutue engineering library bound 
Ln mororii>. Cost new $,"p 0. la In tine condition^ 
Will .‘Sell for $16, Address W* P*, Bos 425, Chicago, 
111 . ^ 

ARE YOU making less than $25 or $30 per ’ffcek? 
Mechuiih'iil and iStrurtnral Drawing taught by ci- 
perfu. Mend for circular. IjOw tuition^ including Pree 
Uofjks, ]>rnw'lng Infitriimenta, etc. Columbia f'orre- 
ipotirlencc Srhooh Drexel Bldg,, Pklladelphlji, Pa. 

ll-^ IT’S PltlN'rED — MacDonald can supply It - 
DomefiMe nnd Foreign publications of F‘vci-y deacrlp- 
rion Plays - reniJlng and recitation hooks — Dramatic 
.Journals supplied Ity malL "ratalogue P. M, sent 
fri'c." Chaa. Macl>onald, 6:t Washington St.. Chl- 
cjltri, Til, 

i'RlVATE PRACTICAL 1 NSTlDTCTlON In the Bn"- 
gLnccrlng use of Algebra. Qeometary, T,ogJ 5 , TrlgoDoni- 
erry SHdcrnle, etc. Write Gcott n]aauw% 111 East 
Sevptjtli St., New York CUj. 

l’’’OR SALE — tlyclopcdla of Engineering, h’our vol- 
umes, Rotind In morocco leather. Nearly new. Cost 
SHh Will sell for *5. Addms fT. L. tJ.) 1168. Pop- 
utar MechanSee, Chicago, Ell. 

DIEX A MIRROR FACTORY— Wc teach ^ 
trn'?t ymi- Sample and partlmlara. Idc tnone with- 
nut>, HnlUnger's Mirror School, Frannpsvlilc, Tnd. 

TEL^Tt A PITY— Circular free, TVondcrfi/3 auto- 
■nntic tcrurher; five slylea. $2 and up. Omnlgraph 
'Co,, Dept. J,, 3S Cortlandt f^treet. New York, 



FOR SALE. 



I'OR SALE- Gas englnen partly dnitihed. Atadon- 
ary, d to dO h. p. Will sell entire lot cents per 
jiruDUI. spot eaah. to rlose out. Apply quick. Ad* 
diTHs Detroit Engineering Works, Cbene and Uuola 
Si. 4 .. Detioitj Mlcb. 

THE sultan FOR' $1— Tile highest grade In to- 
day’s low'CBt prke watchmaking, A beautiful gilt 
wjitch, light w'elght. stem wind and set. Money 
luLck if i]o( ;jreatly pleased. (\ M. Fiahpr, P. O. Box 
41K Palfimorej Md. 

hYU! SAT.E — Holly gafioUne motor, complete 
with chiIL plug, carburetor and muffler, gorvd condS- 
Uun; $40 If taken at on«. Fred E. Baaoh, 203 
redar St.^ Peoria, III. 

Popniar Mr^kanics 



FOR SALE — screw lathOS at 

wholesale; also tools. Bend 10 cenia for set of 
Magic Rolls to Tibbetta, Putnam > Conn. 

FUH BALE — Uoe brand aew VVcHxIpecliftr Kae^^Une 
3^ h. p. Sq foimdation r^ulred. tVlred 
and piped, ready t« ruB when it arrives. Complete 
in all ref^pecls. I'rlce, ¥SlS. Regular price, 
AddrpBB :iiri3, care I'opuiar Mechanics. 

A 2 h. p. reversible marine gasoline engine, price 
130. One railroad bicycle attachment, S4.25. One 
Wonder alternstar;, freneratea 0 voltR, 2 aiii- 

perea. Make all orders payable to Oeo. Dietrich, 
B ta„ I ] w n II k ee. WIs^ ^ ^ 

Foit BALK^ — A brand ff^^HjiTor helPpow^r 

band anw with w'ooden table, braKlnp tongH and 
clamp and one saw. Price ?37,50. PatLeraon T<kiI A 
Snpply Co,. Dayton, Ohio, 

MAtfHJNIBTB — Bend loc for accurate^ method of 
measuring screw threads. H. E. riillett, Rock Island, 

[11. 

HJK BALL — llx,"j(i-luch licrew cutting engine lathe 
and tools ; Cl inch ■'Cu»hraaii'' chuck : “Acme'* iluf- 
Her; carburetor; 2 spark plugs; nickel and copper 
plating ouLdt, dynamo, etc. Low prices. \o:»t, 
York, Pa. 

Y1 A iUNR GASULINK IvXOlNE ItARIlAINB— We 
are ofl^cring our 2, U and 4 h. p., two cycle engines 
at very reasonable prices, Bpaclal Inducement to 
boat builders. Write XortlnveBtCfii Steel A Iron 
Works, Eau Claire, Wla. 

FOU SALE — Engine lathe, swinga In., takea 

25 in. between centers. Complete with full set 
change gearsi to cut nil size threads, 3 to 40 Ln, : 
price only $30.50. Address L,. F. Grammea A Boni^ 
Alien t own ,_J "a^ 

FOR SALE — An Eaton & Engle engraving machine, 
good ns new. Address 0, Ryder^ Delaw'are, Ohio. 

FOR B,\LK — camera with complete outtJt, 
$20; cost $42. Also knitting tnachlnc for family 
use W'lth extra ribbing attachment for knitting boa- 
lery. Used very little. Price $20 (cost $30J. A. 
Kakara, Manville, 111. 

FOlt KALE^Oaallngs"$rblbe prlniii anc.-for glwd; 
practical reversible marine or horizontal engines, 
^dneh bore, Idnch stroke: lathe work only. O, >, 
Hanaen, No, DnRols Ave., Elgin, 111. 

FOU SALE — CHtnera, writh cilraa, $3 (m>. Address 
Art her Zwdebei, P. O. Box 593, Burlington, Wis, 

for KALE— &" Shepard lathe, 25"' iictwccn cen* 
ters. fine condition, chuck nod full set of tools, $50. 
E. G. Olmatead, New Philadelphia, Ohio, 

FUK kale — C olored (ixi*) picture of the famous 
chief Sitting Bull and hEg bargain sale list of curios, 
all for 10 cents. George J. Tills, Albion, N. Y, 

NEW HEXLtII“VIItRATOItS - Kettcr than drugs 
or massage. Take place of exerclae. Delivered, $2, 
Free trial. Rox 0fl'3> Jacksonville, Fla. 

FOR SALE— V+ h. p. brass stenTp engine with 
Tcverae lever and Inbrlcalor^ 2 cylinder, 3 ^ " stroke. 
Co«t StlO, will sell for $40. Also small boiler (with- 
out flrehoi), cheap. Address Merrill Itawers, LcRoy, 
Minn, 

FO*r bale — B arnes foot lathe, No. 4% and No, 3' 
Roy A. Crihfleld, Lincoln, III. 



TO EXCHArtOe 



FDlt BALE OR EXCHANGE — HO light dynamo. 
Or W'ili exebance with someone who has a small 2(1 
or 2b light and want? n larger one. Draw’er 2(1, 
SallnevlUe, Ghio. 

FOR SALE O tl EXe’f LVNGE — Rem lagt on t'fpe- 
wrltcr. No. 2. Good eonditiou, Clem ThygcHea, Sul- 
tan, Wash. 

TO EXCHANGE— Pair of double dis^solvlng stere- 
opt Icons (hijib grade) with oil and calcium lights. 
Complete outfit. ' Bell cheap or trade for automobile 
or motorc.vclc, Elmer Bechtolt. Germantow'n, Ohio, 

FOR SALE — A h. p. Rackiis water motor: run 

4 months: In drat class condition. \V|ll bcU or trade 
for 1^4 h, p. i^aaollnc engine mntor. Cost $36 when 
new. C. A. Hfnger, 2ft2 Copeland Ave., Rraddock, Fa. 

TO EXCUAXGE— One I d h. p.. 500 volt Crocker- 
Wheeler motorj for Igniting magneto or 3 or 4 
magnet telephone magneto. W, IL Wright, 292 Rcl- 
mont Ave., Newark* N. J, 



WE BUY, SELL AND EXCHAXCE ail kinds of 
SECONO-llANJ) AilTK^J..EB. Correspondenta ail ovar 
the country. Write now for our descriptive lists. 
We cau save you mripey. 'rhe Exeelsior Bates Co.. 
Lock Rox 74, Pekin, 111. 

TO TRADE — Decked camio, l2'x2S”xlP^ lias 
double paddle and saliing otiuipmeia. Want camera 
or what have ymiV Carl B. Dum^ 74 Guilford PI.* 
ColumbUB, Ohio. 

~WILL ENt llANUE A W. 11. Griffith oak combb 
nation ^o| and billiard table. Good as new. Cost 
£276. Want a. first class Iti or 12 li. p. gasoline 
launch engine, compEete. Richard G. Blp. Lake Ilop- 
II tong, N. J. 

TO exchange — 4x3 i'oco rsmera, coat $5<>, and 
"'Electricity In Every-l>ay Life." In 3 voluiue.s, by 
Houston. Want small engine lathe or mechanical 
novelties. Geo. Kaufman^ 2914 Wasson ltd., (*lncln- 
iijitl, Ohio. 



TU EXCIlA.NtlE — I'rerno it 4x0 folding camera 
nnd complete outiit. Also telegraph instninieut with 
omnigraph attachment, \Vant lathe or complete 
auto engine. Offer something. Clyde Eastburu, Wat+ 
sekfi, III. 

TO XHAiH:— L'olumhlu zUticr; emery liead with 4 
wheels, 19x1 (newi ; pair siioivslioes ; ((uautity of 
[jooks. Wanted — Hand jHJwer rlrllllQg machine, gaa- 
oline hraxfag torch, inachittist'is swivel vice or screw 
cutting lathe. Jones* Box 5Uo, Najtanee, Ontario^ 
Gan, 



MALE HELP WANTED 



WE WANT A RELIABLE MAN In your territory 
to opCrata our Una exclusively, and manage the busi- 
ness, which Is a big paying specialty every buyer and 
seller may proflit hy. Erobi JlOO to glTca con- 

troL References reijuired. Adfiresa L, O, Weaver* 
322 Railway Exchange, L'hlcago, 111. 

GET A GOVERN.MENT POSITION— Our bools Tufiy 
inslnieta how. Failure ImpusxUde Ir Hriidhxl. Ad. 
[iress Frank pergande. Publisher, 7B5 -i2nd St.* .MIL 
ivaiikee* \Yls, 

IiR.AFTB.MEN — Keveral experienced men ; $15 to 
$25 weekly. Apply "Euglucer.'^ lo2« Rose Bldg., 
t'leveland, Ohio. 

LOCAL REPRESE.NTAT I YE WANTED— Expe- 

clcnce unneceasary, if honest, ambitious and w 1 1 ling 
to learn our busiuesa thoroughly by mail. I.argc In- 
come assured. Write tor fiitl partleiilnra. AiidresB 
either oiliqe* Natignal Co-Oparatlve Realty Co., 592 
Athenaeum Rldg., Chicago, HL, or 592 Maryland 
Bldg.* tVaabingtoP;, D. C. 

VDtLXG MEN of ability desiring to start right in 
some lilflb grade business or technical line: good 
positions now open in every locality ; write us today, 
stating age, experience, salary atid position desired. 
Hapgoodsc StCi Iliondway, New York. 

SirBHCJEiPTlON AGENT WANTED in c^ry town 
by Reltb’a Mogaalne ou Home BuLldiiii: and a .Topraal 
of Modern Conatruction. both magazines $t year: ua- 
tional repiitattori and eircnloBon : heavily advertisfid: 
40 per cent commission on subscriptions. Easy, pLcae- 
ant, permanent work ; either sex ; restrlctt‘d territory; 
capital and experience unnecessary. Bampie copfea 
and details free. ,Ma.v L. Keith, Publisher, .Minne- 
apolis, yiinn, 

tVA.NTED —Media nlcs. engineers, atecirleianbf and 
llremen, do you wiidt to “get wise"? Bend for 52- 
page pamphlet eOntninlnK ipiestlona RFuked by the 
different examining hoarda throughout the country. 
Kent free. Geo. A. Zeller Book ('o.* 59 So, Fourth 
Kt„ Bt. Louis* Mo. 

WANTED — -Median leal salesmen to handle terri- 
tory for sale of ne^' boiler r[.w>m devire which aellB 
for $50 and payy^ for Itself In a -aliort time. Great 
labor anvor in holler room. Every e&Biriccr wants 
one when he aees It. An rninsnal opportunity for 
good men. Address 1152. Popuinir McchantcB. 

( lirNDRED DOLLARR PER ~ dONTIl "saTary 
paid weekly to energetic man En each oniinly to repre- 
sent hardware departrartit, EstablEahed hu!iin4>r9n. Ex. 
pense moBey paid Se advance. The CoJumbla ITOnsc, 
H I* Chicago, TIL 



PTenar Mention PopulAr Mec/fartip^ 



WANTtO* 



ENGINEERS. ELECTRICIANS. MANAGERS OR 
SUPERINTENDENTS— r>fd you ever try to do 
eomethlnf tn your line of work and |fet atuok; 
then ak up late at nl^ht. rending books, data, etc., 
trying to And the InformatloTi that would put you 
right, and go to bed no wiser? Next day say. "I 
wonder who could enlighten me on this subject.” 
If you send me one dollar 1 will give you the de- 
sired Inforniatloa t; 0 TTeciiV 3 AUd written In plain 
language, or sketched RO that you can understand 
It. r have had 23 years' experience In above pro- 
fesElons. and am confident 1 can supply your 
wants. Give me a trial. If you think you did not 
get your money -s worth, I will refund It promptly. 
Address Geo. W. Ricbardscn, M. E., 21S1 W, 24tb 
FU Chicago, ni. 



WANTED — Motor tjlcyde or trkjcle. Must be in 
good condition. Price and all particulars to 
Dunafordf 543 Fletcher St., fjOwclL Maas. 



WANTED— Where enn I buy a hand power vacuum 
pnmpt first cLnsa condition? Box lio. Ohio, 111. 



"‘THE NOVELTY NEW S'"— An ideal mustrated 
novelty trsde newspaper. Especially valuable to 
Manufacturers' Agents, Manufacturers and Dealers 
In Novel tlcR, Mall Order, or anyone desiring to keep 
In touch with all kinds of money-iuaklng uoveltica. 
Trial 3 months, 25 cents. "The Novelty sews Co./‘ 
304. No. 171-5 W^ashingtou St.. Chicago, 



WANTED — 11"" Star foot power lathe In good con- 
dklon. Address B. L, D,. Box 101^ Monesaeo. Pa. 

WANTED — 10 to 13 Inch screw cutting lathe coin- 
pLeto with change gears. Cheap. Old or new. State 
condition. M. Rakara. Jr.^ Box 22, Manvllle. Ill, 

WANTED— Double cylinder, 4 cycle marine gaeo- 
Llne engine, 4 to 3 h, p., new or second hand. Must 
be ch eap- Box lOk New London. WIs. 

WANTED— A partner to furnish money to patent 
and finance several good inventions. Address 2150, 
care Popular Mechanics. 

MODEL MAKING AND CONTRACT MANUEAC- 
TURING for Inventors, Tjoweat prices. Send draw- 
ings for estlmatea. Murray Engineering Co., 3047 K 
fit., Wnshington, D- C. 



plumbers* supplies. 



AfiR FOR MY FREE catalogue of plumbing and 
steam goods ; every bouse owner eboald have one. 
John [lardlu (P. M.), 4543 Cottage Grove Ave., 
Chicago, 111. 



MISCELLANEOUS. 



f I ONOGR^Pn- SYMPHONY,” a wonderful Im- 

( ^rovenient for Edison machines. Write for particu^ 
ars. IrvLng Klmbnll, Inventor and Mfgr.. 2323 
M'flshingtcn St., Boston, Mass. 

FOR SALE— 25^ilte envelopes, fl^x3, NX, with 

? 'Our nanif, address and bualness printed on upper 
eft hnnd corner, postpaid to you for 16c. stamps nr 
coin. Other printing cheap. Send for catalogue^ 
C. M. Turnquifit, Job Printer. 757 North Lawndale 
Ave., Chicago, 111. 

“EVERY t-SER of gas mantlCR write me. Factory 
prices. Describe what you oae now. Samplea free. 
K, R. Houghi Johnstown, N. T. 

BTJRGLAR ALARMS — Protect your home or store, 
25 cents (no ntampa) brlnga complete Ret of dlrec- 
ilons for Installing electric burglar alatma. Including 
is blue printed diagrams. Auburn Utility Co„ 7044 
Emerald Ave., Chicago, 111, 

INK THAT IlIS.ArPEAUS In 4 weeks and 76 other 
money makers, ell for a slnule dime. Address No. 
22H1, Popular Mechnnies. 

TOOL HOLDERS — Do you want the beat tool 
holders made? If so» ask for our list Addresa 316T» 
Popular Mechanics. 



lOO XXX WHITE envelopes for 42c, postpaid. 
Visiting and bualneaa cards 35c per UKI, postpaid. 
Samples 2c. R'. D. Elliott, Box 1310. St. Louis, Mo. 



BOYS make your own racing akatea. We famish 
the hardwood tops, fiend for pHces^ Mechanics* Sup- 
ply Co., No. 1 SchDol fit. Anaonla, Conn. 

CIGAR BANDS — Imported direct from Europe; 
entirely different from AraerlcaD banda; 3.000 kinds, 
all new, stamped with real gold, beautifully colored, 
fiamplea 10 cents or 40 cents per lOO {no dupUcatee), 
postpaid. Including illustrated catalogue on profea- 
Glonal plate making. Order quick. National fielUng 
Co., A1 Leu town, pa. 



METAL POLISH — This receipt will be nent on 
remittance of fl. The beat receipt yet for polleb, 
A. rioulT* Box 303, HarrlavUle* R, I. 



TOO LATE TO CLASSIFY 



SMALL STEEL STAMPS, door plates, seals, 
dies; postal brings price elrcolara. John Klola (the 
cheap engraver) r 165 W. Madison St, Chicago, ILL 

RELIABLE REMEDIES IN shop or home save doc^ 
tar*B blHa. Case of ten remedies, delivered, |:3, Any 
bottle reflllqd, 50 cents. Y'oiir money back if any 
remedy falls to relieve. Cramps, cough, headache, 
cold. Indigestion, diarrhea, etc. fiame medicine all 
doctors use. Full directions. Chip Jo and get a 
case for the shop. ADtlseptoln Chemical Company, 
207 fieventh St. (Dept. X). Fittflturg, Pa. 

THE PANTOGRArH to enlarge and reduce plc^ 
tures and drawings. A 25'eeut article sent postpaid 
for eight 2-cent stamps, with full Inatructlone. Lod- 
ger A. NleoL 04 and 65 Central Block, Lowell. Mass. 

SPECIAL : We have special work, special dob 

plan, among a apeeJal class for soLloitora and sales- 
men of special ability. A special salary and exp«nae 
con tract for five such men. Baimdets, 46 Jackson 
Blvd., Chicago- 



FOR SALE — Cyclopedia of Modern Shop Practice. 
A complete reference work for machinists, foundry- 
men, etc. Leather binding. Four volumes. Cost 
318; win sell for 30. Address 1*. Mh, Box 426, Chi- 
cago, 111. 

TO EXCHANGE — 4x5 folding camera and complete 
outfi.L Want small lathe or steam engine, fi. O. 
Hull, Mosgrove, Fa, 



WANTED — Machinists, tool makers, draftsmen^ 
want to increase your salary? Machinists "Can*t 
get along withoat fiaunders* enlarged Handbook 
of Practical Mechanics." Guaranteed to fill the bUL 
as a ready reference; contains more rules, shop kinks 
than alt the other machinists' handbooks put together. 
Secrets from shop notes of heat macbtiilsts In coun- 
try. Everyday problems In shop figured by simple 
arithmetic. I^tpald, 3t doth, H.25 leather, with 
flap. Agents make big profits- Send for Hst of 
books. E. H. fiaanders, 210 Purchase St., Boston, 
Mass. 



WANTED — fiecond band nutomobfies to rebulld- 
fiteam or gasoLIne, any make. Work and prices guar- 
anteed, Flora Machine Works, Flora, Ind. 



NOTICE TO BUBBCmSERS. 



This magaLzirta Is mailsd to aubtcrlbers on the 20th, 
2lst and 22nd of each month, for the issue dated the 
fottowlng month. 

Any failure to receive yeur copy within a reasonable 
length of time should be roportad to ut- 
Our acfdreiaing 1i done on an automatic machine, 
which tniures the printing of every name; and we u«o 
extra strong wrapping paper, Notwithstanding these 
precautlcnt, it will Inevltahty occur In so large a Ustthat 
some copies will be miuent, destroyed or tom tn transit 
each month. 



Please Ifcittlon Popular JfccAaR(cs 




-ENGINEERING COURSES «( CORRESPONDENCE 

MECHANIOO. DI^' 



Is agreeable work and opens llis wsty to 
irreat opporttiniti^s. It will paj' jqu 
and yaa can master it at Httli ex. 
»ense. al and we will send 

yon Free a SOO'pa^re book, de^ci :binii£ 

60 courses of instruction. 




QECTHCAL milNEE 



Electrical Engineers are not luokin^ 
for work. The work is looking for them 
—at w^aees which leave a margin for 
enjoy men t an d savinif s, W e/rt r 
for our free 300-p;ixe beck describing 
our courses In Electrical Engineer itiB. 




fiTTECTlML DBMNG 

Many of the monE successful r-chitects in this 
couiiiry becan aa A^'chiio ^inral Draughts- 
ine.., Architecmifl l>ra« ire is UHioppinp 
Eione to higher "hings, r/rt fft-dajr 
for our ^00-page beckf in w’hich 60 eiactive 
courses are described. We seud 
il Free, 






Appeals to the young man not only as 
a i'efnuneraiL\’o occtipatLon but as a 
rascitiaciugsuidyt Some of A tn erica’s 
greateat men started Eti tlkeir careers 
as telegraphers. Let ns show you how 
to lit y f>u rse t F for tb is wid e r field o J naa- 
fulness. Write Now for our free S00-pag« 
book d escri bing oti rcou rses i n T elagraphy . 



X E lamMOnVE ENONEEBING 

It VfSlI AaBIPA iVH .«■+'■ n-m i-ra^ S n -n-. m. _j 3 im _ VA * 



If you desire to engage in more in- 
teresting. better paying wot k ilian 
you dp noWf the Btudj rjf telepliony 
and teiephonic enitinuoring will help 
j'ou^ Yon can sell yon r services for all 
that they are wortln Onr free SUO-page 
hsnd-book tells all abouE the attract- 
ive course. W^«r # it nc£«r. 





ENGINEERING 

Id the last lid years Marine Engi- 
neers have cu c tbe iransatlantiob^ass.sge 
from days to 5. This i& a prefes^ion 
in which to iiiake a name e.nd a cood 
income. Onr Iree ilOO-page hai id-book, 
giving synopsis of tlio course^ .will be 
sent you if ycu Xnfrit€ f0-d&jrm 




Any ambitions young man who loves lo 
put his hand oil iho throtilQ should learn 
the ilieory as well as the practice. There 
is no work so full of fasclnatLoii, nor where 
the work is steadier, Wrifm t 0 ~day iat 
pur tM>-pS(re book dascribiog this and 6U 
other courses. 



lAarmmmm 



Every new skyscraper opens up 
new oppi -rt unities frjr [lie StatlorL- 
ary Engiuenr. Lnt ua give you 
some ad vide on the subject oI 
Statipnary Engineering and send 
yuU Our SXkpagn bodk^ giving A 
aynopiils of the Course. U^rife 



STlIIKTlllBL ENGimraiNG MECHANICAL ENGIN 



Tnimcis, bridges, canelSr sub- 
ways {the age of subways Is just 
beg in niiig)— somebody will be en- 
gineering tbelr Construe Lion 2U years from 
naw Wkv thouid it ht 
\Mrithowt our 20O-pagc book describ- 

ing out courses. It is Free. 




HEATINO ■ VENHUUNC -PLDNNRa 



The Motor Car industry alone has 
opened anew and profitable field of 
employment for thousands of me- 
chanical eiperis. We teach you by 
maili. Our ISXkpage book givinE 
Courses in Mechanical Engineer- 
ing is free. Writ* to-day^ 





This is a practical field of work 
—and the work is never dene. 
New meibods of building ouu- 
St ruction call for new devieea. 
Our courses in these eubjocta 
leacb the very lale^i [hat is known 
and practisedp Writt to-^day 
for our free SUb-page bookdescilb- 
ing this and 60 other courses. 



COLLEGE PBEmBATOKf CDUBSE 




L ENGINEERING 

To plan a great trunk line, or a va.^t park or 
lay out a city h a task of the highest 
Order, The op por tnni ty to master this 
profession lies with you. Writt to 
<u^ -i^^day for our free ^!00-page book 
describing this and manyothCrcourseS, 




Lime 
Writm 



There is a simpie, inex- 
pensive way to prepare 
ycursetf tor entrance to res- 
ident Engineurifig Schools 
withoiit lusiiig A moinen t of 
from yonr present work, 
ar for our 306-Dagn 



bwk rtescribmg tbis course. 



There la many a doctor and lawyer 
not earning as much as a good car- 
ptiiuar. There is always demand for 
skilled workers. Master the trade and 
give yourself an independent position 
in the communUy. Send for our 200- 
pagU book describing dp porrespond- 
Onca Courses. Wt'/f# f^-dayt 




AMERICAN SCHOOL OF CORRESPONDENCE 



3326-36 Armour Avenuo« CHICAGO. II. I.. 




i 



GOOD DINOUGM 

For the U, S. Government 




llaatfltlrd On 
lUxS. Govcrmnent 
Trantiports and 
I Battleships^ and 
in Oovcrnmcnt 
Unstltutlnna 



Installed Oft 
Baitkship 
Louisiana'' 
before 9 he started 
to Panama 'ivitli 
Prea. Roascvelt 



Now bein^ act up in doxeos of Metropolitan Ilotels, 
RestaurantSi Cafes, ei<=' 

IlSNT IT GOOD ENOUQtl FOR YOU? 

THE 

ECONOMICAL VEGETABLE 
PEELER 

|ls an ».5!siirf A success, ft Is trl’Tlnn abundGnt 
•’n ithotii A single lirawljjick- ivnerevi r U Is lastiilleA, 
Govern moEt bEitlleshlps and iniE sport shjpa nro 
lusliiK It. LoatihiM: steamship lines are pnttlnf? It In, 
iLarge hotelB ovory whore are arrangtn^ to InsUiU It. 

I It peels Gil Iho VCftetabIrB fft tllO Ellis jslalhl Ini' 
Iml^ritlon Stalleii (^where they feed as high as &000 
hiziiiilgraTits (iMlIyii, peels all the A'^getaWes fur the 
Iradot Jilesft at West Point lAVilltary Aoadeiny— tGkes 
Icareof all the peoliiiig Iti large hotels, llKo the Havolin 
Ut t Inclunatl- 

|Vt^ver breaks down or does Imperfect work. 

Has never demonstraied a weak point ora drawbacks 
The Economical Vegetable Peeler Isa i^ower innehlno, 
|very simple lidiJ effective of construction, Easy to put 
lip, easy to operate. Sells at a reasonable prim ? nd 
will do the wi! fit of ^ to 2o Jiaud pee tons, saving wages, 
feed, door space, dirt anH;l troiilffo, and three-fourths of 
Lh? vegetables wasted by hand peeling. Peels a Inislip] 
it new pomToca In ninety second^., anil a Inisliel of old 
jqtatces Id Ihrce other vegetahlea in pTomr- 

tlon. Peels pQt«tof'!4, onions, carrots, beets, tuncisps, 
>arsnEpH, etc. Will paj for itself in a few' montlis out 
if the saving. 

If you arc !n ctiargo of ft hotfH, r^staurnDt, cafe^ or 
ire nijiuftglog any soft of an Snstltution, send ar once 
for Descriptive Circular H+ with prl^'’^' lt!vt and full 
jartSculars. Mention Pupnlar Meohiinlcs. 

lEAL & .SCOTT CO., 81 Warren St, New York 

General Selling Agents for 

lelding & Franklin Macbine Co. 

110 W. 34th Street, New York 





The 



Stem Wind 
and Set 



8,000 
tngersolt 
Watches 
a day — 

ma.de, fepulatedi, sold and guaranteed j and every otie 
Stem wiiidabd Stem seU The Ingersoll is ‘^rue-timing, 
long-enduring, handsome, dependable. Sold by 50,000 
Te|>ulah[e dealers at leas than the factory cost ol tegU’- 
ladng an ordinary watch. Sent post-paid by us if your 
dealer doet not handle them. 

Tlie ImiprKilJ I* ibe only *’l Jolfiit Wa|el\.'" bul |Kftr.ft ar# all 
■orti of malie-^iiit JmllaEiom. Be sure yo-u look Eof ''Enserioir^ 
DR the dill. Then, yun'll eet a real tlni^icMper, backed up 
by ,in unciTiidiEKrilal EUarantce. 



Other Ingersolls The ' 'Eclipse" ^1.50, 
the "Triumpk” $1.75, and ihenetv "Midget" 
Ladies’ Watch $2JJ0. 



ROBT. H. INGERSOLL & BRO. 

68 Jevireiers Court 

Bookie’’ Jfti> j ^Qjt .. -- - 

' F f F] New York 

Free JT . J 






Earth, Air, Fire and Water 

Avt'-ak Vfiur Command 



EARTH — littit! bl:uk ni it — i.s tlit* of 
tliJf* tias (’aimoii, n boy's toy I'aimon ot 
sak‘ty, wonruiiy ami <loli|u4itfiil The; loy 

of ] 1 N'l 7 . Tht-i iimiit ploiLsiiijj trift lor yomij: 

AinerksT- all tlio year around. 

AIR —will brin^ Hoaltli aiml Beauty. Our Homo 
IMudiiiie utilities tbo va^t ami unltmiteil 
forye of atinojipitonL': piwsuns, eiiablinj^ oni' to iK^fr^ctly and tlioi oiiddy 

At Home* It only $1.^0 eoijjplot<\ uml ta to the hij^be^it pritvil 

mawi^af^tMleviee. For *‘.My Jnady's" toikt. Spkml id after tlie imu’iduf^ s^lmve. 

FIRE— mgt'nioLiiiiy iirndiired liy ii iiundianirat ammgenieut hi om- 3Iatrhles3 Ci|jar Li<rhrer. 



Never 



Pi]HA. Tliin litriiler i-oKtn only rrui anil \iA alji^nli-ilely invaliiatdtr Ut any 



ftils to lif^ht ri^ar^ Oij^arette or 
emokerji anywliere, any tinu', 

WATER — from yiHtr oiV]i fauei'l. at liojin^ — bana‘>MHl to oiir “IJule U^omler'- Water Motor 
pind, polish, p!i:iri>en anything, run s^ewini^ marlniu^^ <lynuiiii rotFlin^r fan, brhtEk wai:h('r, 
beattT, and jirove invaluable fur count lei^H otljer about the home, 

M'ltiTl' tts for full purticulats abrnit lb«Fartfrl« i’oii iirtf dntereisk'a la. Wt ^ lllf^^nff hton'-o rmr Jittnu'f ve free deai’rlpllvt'niiitter* 
W6 nit^oluta sutfisfafalon wJLh our iiaTelttei or nioatf <'bp&rtnl]j ri-hiuilra* Wmij \ia tiMliiy kvIiI-cL yim ^vEr=L ii> 

bitTH wurk for fou. 



Will 



WARNER MOTOR CO., Inc 

Sole Proprietors of ihc Rltaient# 

Agents Wanted Everywhere, rkpt. 14 Flatfron UnfldiJig, NEW YORK CITY 



We Have Harnessed The 

ELEMENTS 




N0.5O-UTICA SIDE 
CUTTING PLIER 



The 



THE BEST, THE STRONSES 
and Easks! Culling loo'l 
of its kind 

EVERY TOOL 
GUARANTEED 
tJSEP tn^WDOtCR 

Sample by Mail 

to Hny 111 

UnUwl .States 

4 inch S5cts* 

6 inch 75cts- 
H inch $1.15 

Prices oa 
other StzM 
quoted on 
■poll cat ton 



UTICA 

TOOLS 



we tcpDHia br Ikir 
supcrlDr Duality 
Jointing Hardware 
and KSe«T,rioal Supply 
I1oi]!5o3 handle Eheru. 

If ynuF dHicr isi itPt lat ttien, rnh m 

Ask for UTICA Brands 

Take Nq Substitute 

ONLY THE dtNHNE BfAR THIS HARK 



trahe; mark 

\ATITTF r’OH "PLIKR PALMISTRY” 
A dlb!coiiri5<:i no Pllotij und Xfppert< 

DflOPFDRGE&TOOLCO, 



1 ITI ^ A lK.f V 



THE GEPiOINE 



Red Devil Razor 




WK KllKP ir SHAim AS LONG AS \OV Bll.Wli. 



It’s Made of Wire Rope 

Ibat'e nnei <4 the reti^tcuie Iiic liii OKcalltuicit;. 



The only one on earth 



so nc'knowlerlged L>y jdl who ujst* It. 



rrlcvj ^I'tLldn Mie reach ef all who vvimt the 
f A nrv At tliH low IlKlirn wo sond 

VO only one ra^nr to anyone Hiiswerluff 
— ihts jtilv0jil:semoot. 



Regular 
pilcB ia. 





of Sta DCVI L RAZDH. 



SMITH St HEMENWAY CO,, 

Only the latest and Best In Hardware Specialties, 
Prices and Ouahtles Always RltlU. 







